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pier;  pier  utility  qalleries;  pier  lightinq;  Navy  surface 
combatants 


Preliminary  designs  are  presented  for  utility  galleries  to  be 
located  below  the  top  deck  of  new  Navy  surface  combatant  piers. 
The  recommended  concepts  for  both  pile  supported  and  floating 
piers  are  similar.  Both  concepts  have  openings  for  ship-to- 
shore  utility  line  egress  which  are  essentially  continuous 
along  the  entire  length  of  the  structure.  This  continuous 


Unclassi fied 


Unc  lassi  ned 


access  is  a  distinct  advantage  since  it  allows  utility  stations 
to  be  develooed  for  new  ship  classes  in  the  future  without 
regard  to  pier  opening  constraints. 

The  recommended  concepts  utilize  air-powered,  fixed  reels 
on  the  lower  deck  to  both  store  and/or  pay-out  the  electrical 
cables.  This  unique  feature  requires  positioning  of  ship  I 

alongside  the  pier  to  match  the  electrical  station,  which  ' 

can  be  easily  accomplished  by  properly  locating  the  mooring 
fittings  along  the  pier. 

An  evaluation  of  ntmerous  types  of  pier  deck  lighting 
systems  was  made,  and  it  was  concluded  that  light  standards 
of  moderate  height  supporting  multiple-fixture  arrays  could 
be  located  on  a  pier  with  minimal  interference  with  other 
activities.  The  recortmended  system  achieves  a  minimiri  lighting 
level  of  0.5  footcandles  and  can  concentrate  as  much  as 
5.0  footcandles  on  high-tempo  areas. 
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I.  BERTHING  PIER  UTILITY  GALLERY 


(SUBTASK  NO.  1) 


Tills  subt.isk  required  the  development  of  conceptual  designs  for  a  util¬ 
ity  gallery  to  he  located  on  the  lower  deck  of  a  two-level  berthing 
pier  structure.  The  design  incorporates  a  plan  for  fulfilling  the 
identified  electrical  and  mechanical  service  requirements  of  the 
gallery.  Ilie  concepts  developed  are  forward-looking  to  accommodate  the 
needs  of  ships  projected  for  the  fleet.  They  use  new  methods  and  pro¬ 
vide  for  simplified  future  modifications. 


1.0  CRITERIA 


The  basic  criteria  to  be  used  for  the  study  were  provided  by  the 
Naval  Civil  Engineering  Laboratory  (NCEL)  in  the  form  of  a  Statement 
of  Work  and  from  furtiier  clari  f  ii:at  ion  during  the  Preliminary 
Conference  held  at  NCEL  (see  Appendix  C) .  In  addition,  NCEL  provided 
considerable  guidance  material,  much  of  which  is  listed  in  the 
Bib  1 iography . 

Tile  ships  to  be  considered  in  the  study  are  given  in  Table  1-1. 


J-1 

DESIGN  ShTpS 


TYPE _ 

Destroyer  Tender  AD-41 

Guided  Missile  Cruiser  CG-47 

(iuided  Missile  Cruiser  (Nuclear)*  CGN-38* 

Destroyer  DD-963 

East  Frigate  FF-1052 

Guided  Missile  Fast  Frigate  FFG-7 


*  Data  for  t^e  CGN-38  was  not  available  for  this  study. 


Especially  important  considerations  to  the  study  include: 

o  All  ships,  except  the  Destroyer  Tender  (AD-41),  should  be 
able  to  occupy  a  typical  berth.  The  tender  will  occupy  a 
berth  dedicated  to  it. 


o  NostinK  is  to  be  accommodated.  Concept  plans  should  pro¬ 
vide  full  services  for  one  nested  ship  at  each  berth 
while  more  tlian  one  may  be  provided  with  reduced  services/ 
pressures,  etc.,  througli  spare  connections. 

o  A  typic.il  pier  sliould  be  75  to  100  feet  wide  and  1,200 
feet  long,  providing  four  600-foot-long  berths. 

o  For  design  purposes,  a  pier  shoiild  accommodate  a  maximum 
of  eight  ships  (four  at  berth  and  four  nested). 

o  The  upper  deck  elevation  of  both  the  tixed,  open-pile 
platform  pier  (hereinafter  calletl  "pile-supported  pier") 
and  the  floating  pier  (at  low  water  condit  ii'ns  )  shov;!  d 
he  Klevation  +20  feet  MLW  or  Ml.I.U’  datum. 

o  Climatic  conditions  should  In'  similar  to  those  of  the 
continental  Tnited  States. 

The  liH'ation  of  each  utility  service  |ioint  on  the  design  ships 
was  establislual  using  the  "Sh  i  |i  Ri-qui  rements  Data  and  Pier  Design 
Oiti'ria"  document  prepared  hv  XCF.l..  fable  A- 1  ,  in  Appendix  A, 
suiTimarizes  tiiese  utilitv  service  points.  It  identifies  the  loc.ition 
anil  elevation  of  each  service  for  each  design  ship  for  both  starboard 
and  port  sides.  This  was  used  to  determine  the  mean  location  of  each 
Service  for  the  design  group  of  ships  ( e  1  ud  i  ?+■,  the  AD-41  Vv'hich  is 
to  iiavt“  a  di'dicati’d  hi'rth).  Tlu'  di'terminat  ion  <'f  the  mean  location 
of  a  servii'C  point  real  ist  leal  Iv  iTicluded  allowanci.'  that  tiu'  ship 
could  be  moored  I'ither  how  in  or  bow  out,  and  on  eitluT  sidi'  of  the 
piiT.  It  was  found  that  the  li>cation  ol  a  si-rvice  pi'int  t'or  each 
mooring  condition  for  isach  utilitv  was  app  ri'x  i  rri  t  c  1  the  sami'  when 
tile  ilist.inci'  was  measured  from  a  midsliips  locat  iiui.  I'he  method  oi 
determining  the  mean  location  first  found  the  miMii  distanci  from 
midsliips  to  the  servici'  points  located  on  the  I'orward  port  quadrant 
and  tile  aft  starboard  quadrant  of  all  of  the  ships.  flu-n  the  mean 
distance  of  tin*  service  (loints  wliiidi  are  located  on  the  forward 
starboard  quadrant  and  the  aft  port  quadrant  was  determined.  flu-se 
mean  distances  of  the  scrvici'  points  for  each  utilitv  liad  a  small 
range  of  variance  from  t  lu'  individual  distances  for  the  si'parate 
vessels.  Therefore,  it  would  on  1 v  he  necessarv  to  put  two  service 
points  on  a  pier,  each  an  equal  distanci'  from  the  point  on  the  pier 
when'  the  midshij's  of  the  nx'orod  sliip  would  lu'  aligned.  fhis  would 

ai’i'oi'imodate  all  ships  whether  hi'rtlu-d  bow  in  or  bow  out.  The  various 
ship  service  locations  are  shown  in  fabli'  A- 1  in  Appendix  A.  Ihe 
determined  mean  locations  are  shown  in  TahK‘  1-2. 

fable  1-2  is  based  on  distances  from  a  midship  location  (ratlui 
than  from  the  forward  perpiaid  i  ciil  a  r  ,is  is  shown  in  tlu'  \(1FI.  criteria 
document).  flii.s  aci'ommodali'.s  itu'  manner  in  which  ships  are  nioi'rc^i 
when  nested,  which  is  essentiallv  midships  to  midships  bi'cause  of 
the  neci’ssarv  mooring  arrangements. 


TABLK 

MEAN  l.OCATION  OF  SERVICES 


MEAN  LOCATION  -  BOTH  FORE  AND  AFT 


SERVICE _ 

_ O  F  _M  I  p  SHJ 

Elect  rival 

25 

Steam 

62 

Potable  Water 

52 

Sal twater 

72 

Sewage 

73 

Oily  Waste 

41 

Co  mp  r e  s  s  e  d  Air 

65 

Fuel  .IP-5 

90 

Fuel  DFM 

101 

riu'  moan  locations  of  service  points  aboard  the  design  ships 
weri'  usid  to  establish  the  locations  of  electrical  and  mechanical 
services  providial  on  tlie  hiothing  jiier.  Tliis  requires  the  ship 
to  moor  witli  its  mitislii]i  location  adjacent  to  the  midpoint  of  the 
hertliing  pii-r.  ibis  mav  he  easily  accom])  1  ished  by  proper  location 
of  the  mooring  fittings  along  the  berthing  pier's  deck. 

interierence  of  nu'oring  lines  with  utilitv  outlet  locations 
on  tile  ship  or  witii  lu'Ses  slu'uld  not  oi'cur  any  more  frequiuitlv 
when  thi  ship  is  mc'ored  at  the  midpoint  of  the  berth  than  when 
it  is  mo 'red  at  any  ('ther  li'cation  along  tin.’  pier.  The  locations 
tile  si  rt  ices  on  the  pier  best  meet  tlu‘  local  ii'ns  on  tlie  shii'. 
rile  revj  u  i  rwai  li'.atiiais  for  tnooring,  fittings  ah>ng  the  pii.T  may  be 
accompl  i  sheii  liv  di'fining  a  n-commended  mooring  plan  for  each 
class  o!  idiip,  and  positioning  mooring  fittings  tilong  tlie  pier  to 
properlv  aceomiiK'date  all  of  the  design  classes. 


d.O  C.ALLERY  CONCEPTS 

file  gallerv  concepts  di'veloped  basically  comprised  a  passage- 
wav  below  the  main  deck  to  .accommodate  mechanical  and  oli>ctric,al 
service  lines  and  outlets,  and  to  providi*  access  for  vehiiles  for 
the  maintenanci-  of  those  utilities.  IVve lojiment  of  the  gallery 
concei'ts  centered  around  the  aiaommodat  ion  of  the  utility  con¬ 
figuration  requirements  within  the  gallery.  Ttiis  sect  ion  presents 
a  descript  ion  of  the  concepts.  The  electrical  and  mech.anical 
si'rviies  are  discussed  in  more  detail  in  their  respective  sections. 


2.1  OVERVIEW  APPROACH  AND  METHODOEOC.Y 

Tlio  numerous  documents  made  available  by  NCEL  and  other 
documents  from  Industry  (some  listed  in  the  Bibliography)  provided 
the  base  of  information  for  this  study.  To  gain  first-hand  under¬ 
standing  of  the  problems  and  issues,  the  U.  S.  Naval  Station  in  San 
Diegi'  was  visited  and  a  meeting  was  he'ld  w  i  t  ii  their  Public  Works 
Of  fill'  (see  Appendix  C) .  Telephone  conve rsat ions  were  conducted 
with  nunwrous  laig i ni'e r i ng ,  public  works  and  operational  personn..'! 
at  \avnl  stations  in  Charleston,  South  C.irolina  and  Newport,  Rhode 
anvi  with  engineering  pi-rsonm-l  at  the  Naval  Eacilities 
Eng  i  itL'er  i  nc.  Command  (N.AVEAC)  Southern  Division  (M'fice.  These 
iencthv  con  ve  rsat  ions  invest  i  gati-d  the  operational  and  ma  i  nt  enanc  l' 
aspeits  iif  the  v.irious  mech.an  i  ca  I  ,  electrical  and  lighting  systems 
in  iisi'  at  tiu'  facilitii'S  while  focusing  on  the  related  problems 
encountered  and  the  siilutions  which  had  been  attempted.  (Other 
contacts  made  are  referenied  throughout  this  report.) 

It  ht  came  .apptirtuit  that  the  electriial  cable  handling 
and  storagi’  procedures  were  the  m.ijor  utilitv  service  prolilems 
confronting  the  stations  contacted.  Tlie  eK'ctrical  cable  handling 
and  storage  mi'titods  of  e.ach  Naval  station  were  d  i  f  fe  rrm  t  .  Thev 
had  tri>.‘d  and  ahantloned  other  methods  before  devising  a  system 
wliich  seen\ed  to  .aia-ompl  isli  tlu-  task  for  them  with  a  minimum  of 
ineiiiciencv  for  their  specific  installation. 

i'he  approach  to  the-  development  of  the  gallerv  concepts 
was  to  fiiui  1  solution  for  tlie  eU’ctrical  c.ibK-  iiandling  and 
storage  prohluins.  I'hen  a  scheme  which  couJd  effect  ivclv  accc’mmo- 
dat(.'  the  tuchanical  lines  c.nild  be  conceivetl,  juThaps  along  a 
similar  I  itU' ,  and  a  gallerv  concept  could  t'volve  v%ihicii  would 
serve  the  fuiiv't  iiuial  nuj u i  remi'ii t s  I'f  both  servici's. 

An  innovative  me.ins  of  h.andling,  and  storing  electrical 
cable  was  coru'i'ived.  Tl'.e  r-cq  u  1  reniiai  t  s  for  the  mechanical  services 
were  defined.  Ihen  an  effective  conf  i  gurat  iiui  for  thc'  i’ i  pe  runs 
for  the  efficient  "p^Tat  ion  and  m,i  intimance  of  the  mechanical 
servi'i's  was  established.  The  locat  ions  of  tlu'  service  connr'c- 
tions  and  their  space  requ  i  reiru'nts  W(.‘re  dev<' loped.  Using  these 
developed  spai'e  requirements,  galli.“ry  con  f  i  \tur  ,it  ions  v.;ori.'  then 
conceived  to  accommod.i  ti"  these  re(j  ui  remen  t  s  .  Tlie  concep  I  tial  i  na¬ 
tion  pr<'cess  is  documenteil  in  Appendix  B  by  sketches  and  a 
na  r  rat i ve . 

2.2  EEECTRICAI.  CABLE  S(~>I.rriONS  CONSIDERED 

I’resent  eleitrical  cable  handling  methods  at  different 
Naval  stations  appear  to  range  from  leaving  the  cable  on  deck  in 
a  rather  haphazard  manner,  to  flaking  it  on  pallets  which  are 
removed  to  covered  storage.  Some  stations  liave  tried  to  use 
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A  primi'  tons  i  do  rat  ion  in  tlio  gallery  t'on  f  i  iJ,iirat  ion  dovt-Iop 
mont  was  tlio  ovalnation  of  vortioal  vorsiis  horizontal  orientation  of 
the  nieehan  i  I'a  1  piping  runs  in  the  gallerv.  A  vertieal  arrangement 
either  blinks  thi'  aeeess  tit  the  eleetrieal  reels  or  to  the  remainder 
ot  the  lower  tiei'k  area  as  shown  on  Sketeh  1  .  This  is  deserihed  more 
fully  in  .Appentiix  B. 

A  lu'rizontal  arrangement  is  e.nisidered  best  for  inst.ii  lo¬ 
tion,  m.i  i  n  t  enanee  and  mod  i  I  i  eat  itni  I'perations,  and  jirovides  free 
aeeess  to  lioth  the  I'leetrieal  reels  and  to  tlu'  remaining  lower  deek 
a.rea.  Althoupli  tliis  arrant;ement  rec|iiires  an  inereased  pier  depth 
within  the  nallerv,  the  horizontal  orientation  is  superior  to  a 
I'ortieal  one  in  that  it  provides  the  at  eess  to  the  eleetrieal  n'els 
tor  their  removal  .  The  reeonimt  nded  eonei'iits  use  a  horizontal 
a r ranpeniiMi t  . 

2.  '.  DKStiKI  PT  KW  id-  CAI.I.KRY  tiONCKI’TS 

lile  nallerv  eoneepts  for  In'th  the  pile-supported  pier 
atid  lor  the  iloatine,  pier  .ire  h.isetl  u|'o:i  lo.-atinst  the  i  leetrie.al 
sl.it  ions  at  till  eenter  .M  t  h.  h.’ilh.  This  repuiri's  proper  ;'osi- 
tionin-.i  .'I  tin  sii  i  p  wiiile  Inrtii  ine  which  in  turn  re(|uiri's  .an 
adeqii.ite  nuniher  oj  tn>l  lards  suit. .lily  loe.ited  aloiip  the  jiier's 
upjii'r  ili'i'k. 

iiee.iiise  tile  eleetrieal  St. It  ion  I'ei  !  eoneepi  ri<lllires 
thi'  pos  i  t  i  on  i  n  e  ot  tile  sil  i  p  in  the  eeiltir  of  the  pier,  it  is 
j'ossihle  to  t.iki'  .idv.int  ane  of  this  posit  ioninr,  to  est  ihlisli  tin 
neelianieal  servioe-.  .it  optim.il  loe.it  ions  alon,c  the  pier.  k'ith 
tliiiie  I.'e.uions  i  lien  t  i  I  i  ei! ,  it  is  possifile  to  eon  f  i  rm  that  tlie 
sp.ii  e  niided  l.'f  tile  elei'trie.il  reels  will  not  intirfere  witli  .a 
ri'<|uired  iikshan  i  .1 1  seiviee  loe.ition,  !)rawinp,s  1,  h  and  II 
depict  Irotli  the  .'ver.ill  pi  li'-support  ed  .and  flo.itini;  piers,  ,ind 
show  the  loe.ition  .ind  space  re,|  n  i  remen  ts  of  all  ihi  eleitrieal 
,ind  mi'chan  i  e.i  I  so  rv  i  ces  . 

Hie  .\li-i|'s  eleeirie.al  .and  meeh.in  i  .  a  1  si’i’viie  location 
r  ei|  u  i  re  mi'll  I  s  will  i>e  di!t<  rent  i  rois  t  lu'  otiur  ships,  as  ni.iv  ne 

seen  in  I'.ahle  A- I  in  .Appendix  A.  The  tender  li.is  its  own 

e  1 1'Ot  r  i  e.a  I  e.ah  1  e  fee  I  . 

2. a.  I  I’i  le-Su))ported  Pier 

rile  basic  palli-rv  si-et  ion  tor  the  p  i  1 1'-s  uppo  r  t  e  d 
ji  i  i' r  was  governed  hv  tlie  d  i  minis  i  on.)  1  n-q  n  i  remi'ii  t  s  of  the  pipe 

chase  (identilied  in  the  Mechanical  Set  t ion.  Section  i.2)  and  liv 

dll  iipat  i  ona  1  He.illh  .and  Safety  .Adm  i  n  i  s  t  r.a  t  i  on  (dSliA)  elearanei' 
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requirements.  Tlie  recommencled  section,  sliown  on  Drawing  2,  depicts 
the  minimum  allowable  vertical  clearance  of  7  feot-6  inches  to  the 
bottom  of  the  upper  deck  and  the  minimum  allowable  clearance  of 
6  feet-8  inches  to  the  bottom  of  a  projecting  beam.  It  shows  the 
pipeway  witlth  of  11  feet-6  inches.  These  dimensions  are  based  on 
minirnim  acceptable  OSIIA  clearance  requirements  (29  CFR  1910. T7i) 
and  are  not  intended  to  dictate  structural  dimensions.  It  may  be 
seen  th.at  the  r«.-commended  5-1/2  to  6-foo t -d iame to r  reel  can  be 
adequately  accommodated.  The  roadway  section  is  11  feet  wide  and 
provides  10  feet-2  indues  vertically  which  is  adequate  for  the 
luuded  SL'rvice  vehicles.  Removal  of  the  reels  will  be  by  use  of 
the  provided  overhead  crane  rails  and  ch.ain  hoists  to  simple  carts 
designed  to  acconinKuhite  the  reels. 

The  pipeway  is  i  feet-6  inches  deep.  Together 
with  Llu'  nSllA  vertical  clearance  requirements,  this  establishes  a 
minimum  total  inti'rior  vertical  dimension  in  the  gallery  of  11 
feet.  This  mav  result  in  a  rather  low  elevation  for  the  lower 
dick  if  the  upper  deck  elevation  is  to  be  maintained  at  Elevation 
+20  feet.  In  certain  geographical  areas  having  rather  high  normal 
daily  tides  (see  T.ibli'  A-2  in  Appendix  A),  a  restriction  of  the 
permissible  desigji  or  cons  t  rue  t  ii>n  options  to  accommodate  the 
higher  tides  during  Lh.e  construction  of  the  pile-supported  pier 
coru'epl  mav  ri'sult.  fithei'  tlu-  inti'i'ior  gallery  dimensions  or  the 
upper  deck  I'Uvation  may  requiie  adjustment  to  meet  tlu'  restric¬ 
tions  caused  bv  tlu  combination  of  structural  element  sizes  and 
higju'r  normal  titles. 

for  exainpli’,  usinc.  the  upper  and  1  owi  r  ileck  tliick- 
ni'sses  shown  in  thi'  concepts  (i.e.,  a  onc-foot-thick  slab  in  both 
cases,  plus  a  ti'n-inch  droppi'd  beam  in  the  upiu>r  deck),  the  bottom 
ol'  the  lowi'r  slab  is  at  Eli'vation  +7.0  feet.  If  an  allowance  for 
a  pile  cap  of  two  feet  is  madi- ,  tlu  bottom  of  that  i  ap  is  then  at 
Elevation  +5.0  feit.  If  f.ilsework  requires  an  additional  one  and 
oni'-half  feet  of  diqUh,  the  bottom  elevation  of  it  becomes  Eleva¬ 
tion  +3.5  feet,  which  is  quite  low  for  some  locations  with  high 
daily  tides.  This  might  require  that  pile  driving,  tormwork  con¬ 
struction  and  concrete  placement  be  accomplished  during  favorable 
tide  periods. 


fo  .avoid  scime  of  these  constraints  in  such  areas, 
an  alternate  concept  was  developed  for  the  pile-supported  pier 
which  raises  all  of  the  above  elevations  bv  one  foot.  This  is 
shown  in  the  p  i  1 1’-supported  pier  alternate  concept  on  Dr.iwings  b 
through  10.  Thi’  reduction  of  tlu'  inside  dimension  by  one  foot  is 
accomplished  by  eliminating  the  lateral  piping,  runs  to  serve  the 
mechanical  stations  located  along  tie  outboard  wall  and  by  estab¬ 
lishing  the  station  manifolds  directly  above  the  feeding  service 
line  in  the  pipeway  (see  Dr.awing  7).  This  reduces  the  vertical 
dimension  of  the  pipeway  from  3  feet-6  inches  in  the  base  concept 
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shown  on  Drawinj-,  2,  to  2  fcot-6  indies  in  the  alternate  concept 
sliown  on  I'rawinp  7.  AsiJe  from  this  change  anti  the  change  in  the 
locations  tif  the  mechanical  manifolds,  the  recommended  and  alter¬ 
nate  concepts  are  tlie  same. 

All  of  the  elevations  discussed  above  are  based 
on  the  assumed  structural  element  dimensions  used  in  the  example, 
file  actual  elevations  of  the  lower  members  can  only  be  determined 
during  the  design  of  a  specific  pier  iiroject  since  the  final  struc¬ 
tural  elenii'iit  sizes  may  be  affected  by  such  variables  as  pile  bent 
spacing,  tleck  loading,  seismic  loading,  fender  and  bollards  load¬ 
ing,  the  striu  tural  framing  methods  selc'ctod,  and  tin.'  basic  choice 
of  precast  versus  cas t -i n-p 1  ace  construction.  Variations  in  the 
gallery  dimensions  and  elevations  of  a  p  i  le-supjio  r  t  ed  pier  may  be 
inevi tab le . 


The  elevations  of  all  bottom  members  mav ,  of 
course,  be  alti'red  by  raising  the  elevation  of  the  uppi'r  deck 
above  Flevatii'n  +20  feet.  Drawings  1  through  S  depict  tlu'  p  i  1 1'- 
supported  pier;  Drawings  6  through  10  depict  the  p  i  1  e-suppo  r  t  eil 
p  ier  a  1  ti  rna  1 1' . 

2.4.2  K1  oa  t  i  n^  1’  i  i.  r 

The  gallerv  section  conci'pt  for  the  floating,  pier 
is  similar  to  the  concept  for  the  p  i  le-support  eil  pic’r.  The 
recommended  section  is  shown  on  Dravv’ing,  12. 

In  developing  the  pipewa\  area,  it  was  found  that 
tile  r.  1  in  n-port  show.s  standard  I'l-ton  bollards  located  on  tlie 
lower  d.icl..  These  are  reportedly  for  "only  a  fe\c  AD  mooring  lines 
.  .  .  and!  e:-.ira  bollards  nri'  prt'viiled  for  the  .geiU'ral  purpose  use 

of  moorim-  '.•.irious  vessi'ls  that  the  [lic-r  has  not  been  designed  for, 
such  as  snail  craft  and  barges."  These  bollards  on  the  lower  deck, 
with  the  i  I  1  irg.e  basi-  requirements,  presenti'd  ii  formidable  obstticle 
to  proci.lin,'.  a  good  si'lution  for  a  mi'i'han  i  ca  1  pipeway.  Since  the 
AD  can  adequatelv  moor  bv  using,  the  higher  level  fittinips  with 
which  it  i I'quippcd  to  secure  lines  to  the  main  dick,  bollards  on 
the  lower  ileck  sei'i’i  unni'cessa rv  for  the  AD.  In  addition,  the  small 
craft  and  barges  wh  i  I'h  mi.i’.ht  use  tlii’  pier  may  best  be  servi'd  by 
cleats  rather  than  bv  t  iie  53-ton  bollards  sliown. 

In  ordi-r  to  aihii've  a  gt'od  solution  for  the  mechani¬ 
cal  pi]iewav,  tlu’  lowi'r  ileck  fitting.s  are  showm  tis  cleats  located  on  a 
low  wall  (which  could  be  strutted  back  to  the  column  at  the  cleat 
loiations)  rather  than  ;is  53-ton  bollards  mounted  on  the  deck  as 
shown  in  the  I'.  3’.  Tin  report.  This  clumge  allows  the  use  of  a  small 
base  dimension  fitting  with  a  reduced  capacity  which  can  be  mounted 
at  the  walkway  grating  level  as  shown  on  Drawing  12.  Tt  frees  the 
area  previously  blocked  by  the  bollards  for  use  as  a  pipeway. 
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Tht'  pi  If-supported  nnd  l  loating  pier 
similar.  ilicru  is  ratlier  generous  headroom  available 
ing  pier  eonc-epC.  Drawings  11  through  1  "i  depict  this 
potential  problems  asst)i‘iated  witli  the  pile-supported 
tine  to  tidal  constraint  do  not,  of  course,  exist  with 
pier  concept. 


concepts  are 
in  the  float- 
concept.  The 
pier  coni'epts 
tile  floating 


1.0  CAl.I.llRV  Sf.KVlCF.S 

rrc\ious  sections  of  this  report  discussed  the  eleitrii-a!  and 
mecliani  ca  1  si'rviccs  pi' r  i  plu' ra  I  1  v  as  I'l'iiuired  for  an  understanding 
ol  the  i  11  1  o  ri'ia  I  ion  presented.  This  Si'ction  more  fiillv  discusses 
:he  electrical  and  nii-.banical  installations  within  the  gallerv. 

1.1  1  ij:t:  iR  it;.\i.  r  ru.iTY  skrvicfs 

This  .-section  deals  with  the  electrical  utility  service's 
)iii>vided  w  i  t  li  i  n  the  g.allerv,  their  sptici'  and  con  f  i  gu  ra  t  ion  require- 
iiK'iils,  and  tlu'  ri'commi'ndi'd  concepts. 

1.1.1  Reels 

The  proposed  conci'pt  I'or  h.aiuilin,!',  and  storing  the 
I'lcctrical  cable  eirnloys  fixi'd  rci'Is  iocate'l  in  tile  g.allerv  on  tlu' 
lovcer  deck,  com|>letcIv  frei'in.g  the  upper  deck  of  electrical  service 
componen  t  s . 

In  the  developmi'Ht  ot  the  reconiriend.  d  concept, 
nuiiH'rous  ri'el  configurations  wi'i'i'  I'valuated  ami  ri'jecle'd  incliidittg 
larg.i'  diaiik'ter,  narrow  ri-i'ls,  e.tch  storing  onlv  one  or  tveo  cables, 
and  two  cable's  store'd  s  imul  tane'ouslv  by  strapping  the'm  togi'ther  in 
parallel  to  e'lisuri'  le'vcl  vcind  i''n  the'  drum  ti'  re'duci'  handling,  ri'- 
q  11  i  renie'ii t s  .  fhe  narreUe’  re'o  1  ci'nci'pt  ri'quiri  i!  ■  cons  i  ile' rab  1  c  room  in 
the'  >',alle'ry,  the'  rei' 1  s  we're  awkwardlv  shaped  tor  I't'oiieimi  ca  1  fabri¬ 
cation,  and  ce'iis  i  ell' rab  1  e'  niei'hanisni  w.is  ri'quire'd.  Strapping,  tw.i 
labli'S  tiigether  proviiK'd  simplitie'd  reeling,  and  unre'eling,  but 
pre'vi'nti'el  the'  cable'  t  rom  bending  in  ''tie'  I'lane'.  Attaching  snitill, 
high  strength  wire'  rope's  ali'ng  with  t  vcei  peiwi'f  I'able'S  to  take'  the 
ti'tisili  loailing.s  iluring  re'i'ling  anil  unre'i'ling  was  also  i-iins  i  de't  I'li  . 
lloweve'r,  the  ti'iisile  strength  eif  the'  powe'r  I'abli’  itself  was  found 
to  be'  suffie'ient  for  the'  antii  ipated  usage'  sei  no  aiidit  tonal 
stri'iiitth  memlu'r  was  rt'quiri'd  tee  larrv  the'  loa.i. 

!.l.  1.1  Re'i'e'itime'niled  Re'e' 1  tioni'e'pt.  The  reeommi'nde'd 
ii'iiei'iit  use's  re'e’ls  with  flange-  el  i  ami' ti- rs  i' f  five-  fe'e-t  to  six  and 
oiu'-iiall  li'e’t,  and  el  rum  wiiiths  of  five-  to  se-ven  fei-t  ,  with  a  ilruni 
ilianeti'r  ol  three'  anel  oiie'-hall  fe'el.  (lahle's  are-  wound  and  unwound 
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cmt'  at  a  timi.',  each  secured  to  tlu‘  eud  of  tile 
cabK'  with  a  short  lanyard.  Between  five  and 
stori’ti  on  oiu'  rei‘1  in  this  manner. 


[ireviously  wound 
ten  cables  will  be 


Tile  validity  of  using  reels  for  this 
purjK'se  was  confirnu-il  through  discussions  held  with  manufacturers 
of  the  spec-ified  cable  (Tvpe  TtU)K-TOO,  three  conductor,  TOO  mcm 
stranded  copper)  as  wi‘ 1  1  as  with  manufacturers  of  reels.  Tliese 
com  e  rsa  t  ions  confirmed  the  viability  of  tlie  concept  of  jiower- 
reeling  the  cabli'.  Although  reels  suitabU-  for  the  intended 
installation  are  not  comiiie rc i a  1  1  v  available,  their  dc-sign  and 
maniitacture  would  use  available  componLUi t s  and  technology.  Only 
the  assembly  is  uni<|ue,  not  its  components. 


Oeiieral  requirements  for  the  ri‘e  1  s  were 
di'veloped  as  a  ri'sult  of  these  d  i  sc  uss  i.Mis  .  A  drum  diameter  of 
three  and  oiu-hall  teet  is  n-commended ,  whiL’h  should  result  in  no 
sign  it  ic.int  cable  stress  in  the  rei  nmmended  a  pp  1  i  c.i  t  i  on .  Such 
reels  can  hold  up  to  tiui  lab I es  each,  reeled  in  an  end-to-end 
fashion.  The  cable  will  probably  be  "random"  wind  rather  than 
"Il'vcI"  wind.  Tiu'  reel  ll.ing.i-s  will  be  five  or  six  leet  in  tli.an’- 
eter  with  a  drum  width  I'f  similar  s  i  x.i.' .  Sji.ici  rs  located  in  ap¬ 
proximately  two-loot  interyals  alon.’  the  drum  will  .aid  in  the 
handling  of  tlu'  c.ible  durinc,  pav-out  ,ind  retrie\al  operatiiuis. 
bach  reel  will  be  drivi'ii  by  .an  .i  i  r  aiotor  tiirough  .a  clutch  drive, 
•aiul  will  re(|uire  .t  br.akinc,  systen:  .as  well  .as  free-wheeling  and 
ri.'\’e  rs  i  ng  cap.ab  i  i  i  i  i  es  .  K.uh  ri'e  1  w' i  1  1  rot.ite  .about  .a  singli' 
>h.afl  di'signed  to  accommod.ate  st.atic  .inJ  <i\'n.tmic  forces  imposed 
1 1 1 1  .uigjio  lit  .all  modes  im'  the  iwe  1  ope  r.i  t  i('n  .  ihe  power  drix'ing, 

.ind  hr. iking  of  tlu'  tee  I  will  be  t  r.an^im  i  1 1  ed  through  the  sh.aft. 
Ikairings  :".iv  be  owrsizid  to  .allow  lor  la  diieed  m.a  i  nt  enance  . 
Koller-tvpe  e.ible  guidi's  will  .issist  in  retrieving  c'per.at  ions . 


rill'  reel  assi'mblies  will  be  loc.ated  in 
.1  d.anip  en\' i  r.uiment  in  thi'  utility  g,.'illory.  Whi'ii  specifications 
for  the  .issemblies  an-  pri'p.tred,  si'rious  cons  i  dorat  ion  should  be 
giviMi  the  till'  m.ateri.'ils  .ind  ci'.it  ings  to  be  used  fc'r  the  assemblies. 
In  p.aiticiilar,  if  dissimil.ar  metals  .ire  employi'd,  their  relative 
liositions  in  the  g.alvanic  serii'S  should  bi'  ronsidiTed.  It  is 
pi'ssibli'  th.it  when  tlu'  lile  cvcii-  I'conomii's  of  the  reels  an- 
considered,  steel  may  prove  to  be  compi- 1 i t i ve .  If  the  support 
framework  .and  the  motor,  ge.ar  drive  mechanism,  and  bearings  are 
.ill  steel,  i-ons  i  der.at  ion  should  be  given  to  retaining  steel  .is 
the  material  for  the  n-els.  If  this  is  done,  low  alloy,  high 
stri'iigth  steels  or  weathering  steels  should  be  considered.  Idien 
speci.al  or  st.andard  grades  of  steel  are  u.sed,  a  good  coating 
system  with  goiul  .abr.ision  ri'sistance  should  be  employed. 

1.1.  1.2  Keel  0_jier;it  ion  .  Tbe  employment  of  a 
fixed  or  mobile,  powered,  .articulated  boom  is  envisionetl  on  the 
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maia  iku'k .  It  will  iitilizo  oiu'  opiTator  and  oii>.-  helper,  and  will 
tuiuLien  in  sueh  a  manniT  as  to  replai'e  the  exisLitig  topside  piiT 
erews  ass  i  ^iiL'd  to  m.amiallv  handK'  eahles.  The  powered  hooni  will 
be  (.‘([ii  i  p|iL'd  with  i-abK-  handling  liooks ,  r>>lli.rs,  slinp,s  and  n'lides 
to  lunulle  0111“  t'ab  K‘  at  a  Lime  iliirinjt  boLli  the  reeling  and  un  rei' 1 - 
ing  opi-rations.  It  will  have  the  eapabilitv  Lo  pass  the  end  of 
one  cable  at  a  time  to  or  from  the  lah  1 1-  reel  .  A  two-man  c  rt'w 
will  opi'rate  the  reel  on  t  hi'  lower  deck  tt'  rei-l  and  nn  rc  l' 1  one 
cahli.'  at  a  tinu'.  Tin-  v’ ri'w  on  tin-  upper  deck  will  I'perate  tlu- 
boon  and  lift  e.ich  ,'alile  1  rom  t  hv  n-e  1  to  the  shij)  ti'  !■  servim'd 
rhe  Iwo-n.an  crew  on  Lin  lower  deck  will  .-ontrol  t  lie  I'able  reel 
diirini;  all  phases  of  ('able  ro.  ling  and  untas  lin;'.  Tln-n'  will  also 
maki'  tile  tonnect  ion  to  tin'  plug-in  panel  on  tlu'  K'wer  deck.  lai- 
t  ang,  I  enu'ii  t  o!  cables  should  no  liinigiT  occur  s  i  me  the  cabU's  can 
easil\'  he  re- la-e  I  I'd  fc>r  storagi'  in  tin  revi-rse  SL't|  lu'ius.'  Iron  Lliat 
used  in  tiieir  de|'lovment. 


I'he  t  i  nil'  r<'iiuired  to  hookuii  or  unhook 
should  he  shorlenoil  due  to  tin  absence  ol  tangKd  cabK'S.  Meih- 
anizi'd  cable  handling  oper.it  ions  .ind  ah  i  1  i  t  v  to  lift  i  .ili  1  e  o-.er 
tile  sliip's  side  for  shi|'ho.ird  crew's  hainllinc,  should  also  re- 
d.nci,'  t  i  me  .ind.  m.inpower  iw-pi  i  reiiw-n  t  s  .  fin'  lack  ot  i  n  1 1- r  :  e  ren  ce 
iron  ot'ier  ai-tivities,  due  to  the  d>.iic,ited  sp.ice  fol'  this 
icti\itv  on  tile  lowi'f  dl'ck,  should  linilarlv  speed  oj'e  r.i  t  io  ns  . 
lest  ill",  and  plu.g-in  or  unplug  lines  .iiu  not  .iificted. 


i.  I  .  1  .  1  Ki'el  (i.ip.ic  i  t  i  .s  .  The  StalemeiU  ''f 
dork  idi'iitiiies  the  rei|uired  length  01  the  eleclric.il  cable  ,is 
! .! ')  to.  t.  file  concept  recommended  m.iv  eiialilc'  tin  use  c:  siiorter 
lellctlis  ,ind  will  .llso  permit  longer  ones.  Some  field  testin'.'. 


'"iv  he  iieiess.irv  to  est.ihlisli  tl.i  most  coinenieiU  len.'.ths.  The 
reel  concept,  however,  call  he  t.lilotW'd  to  I’H  et  a  v.llii'tv  ol 
length  rci|ii  i  remeii  t  s  .  Ilie  ciuitiniied  use  o!  existing  portable 

р. 'Wer  cable  and  i-xisting  Viking  plin.ts  is  ant  i  c  i  [\it  ed  .  It  is 
understood  th.it  an  in-line  .ul.ipler  .iccommod.it  i  ng  tlu'  connection 
of  two  Vikiiv,;  plugs  is  under  di' ve  1  opmen t  and  m.iv  lu'  used  to 
repl.nc  the  st.it  ion  pr.iclici'  of  making  l  ompi' r.i  r\'  bolted  c  ,ih  1  e 
connect  ions  tor  e.ich  hookup.  This  would  simplilv  tlu'  make  iiji 
of  1  onge  r- 1  <.'1101  h  c.ihlos  whon  nocess.irv  .  lah  1  e  1-J  demonstrates 

с, i  1  c  11 1  .1 1  I'd  reel  c.i|'acitv  aiui  roi'l  .issi.'mb  1 V  weight  as  .a  funct  ion 
of  its  si ze  . 


Since  it  is  oxpei'ted  that  the  reels 
will  utilize  "r.indom”  wind  rather  th.in  "level"  wind,  .in  .allow¬ 
ance  of  1(1  lor  the  .additional  c.ap.acitv  ri'quired  for  "random" 
wind  is  lu'i'ded.  In  .iddition,  since  the  terminators  are 
i'X|iei  ted  to  lu'  Wound  on  tlu'  ri'o  I  ,  an  adiiitional  10  allowanic 
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TAhl.K  1-3 

R[-;i:L  CAl'ACl  l  IKS  AND  WHICHTS 
(15ASKD  ON  3.  5-K('Ol-niAMKTi:K  DRUMS)* 


Fl.ASCK 
DIAMKTKR 
IN  Fi-;r:i' 


KF.F.!.  WlDl'II 
IN  FFUr 


RKFl.  CAl’AUITIFS  CAHI.F,  AND  KFFL  ASSFMKLY  WKK.lirs 


KST  IMAI  FD 


CABFi;  U'FICMT^  CABl.t  AND  RFKI.^ 


IS  FOSS 


U'FICIIT  IN  TOSS 


Kfi'iimmc'ndi'cl  bv  (vprus  Wiri'  S  C.ihK'  Uiiinp.inv  -  M.inui  act  uriTs  of  KOMF  I’niiiiuts 

'  loLal  t  iu'orct.  i  ca  1  capacitv  (  100  )  is  bast'd  on  lioal  witul. 

> 

Fst  iniati'd  dosipii  cap.icitv  is  based  on  total  cap.icitv  (100  1  less  U) '  to 
allow  for  raiitlom  wind,  and  less  10  to  allow  for  cable  terminators  (total 
thet'retical  capacitv  -  20/  =  estimated  desi);n  capacitv). 

^  Cable  we  i  pji  t  is  based  on  the  estimated  des  i  >',n  ca]iaiitv  of  the  reel  usinp 
/6h0  ponii  ds  /  1 000  leet  (est  imateil  design  capacitv  of  ret' 1  x  7bti0  -t  1000  = 

'■able  we  i  gilt  i\i  jionnds)  . 


Cable  and  reel  Weight  is  baseil  on  cablt'  weight  plus  3  3'  of  the  table  weight 
as  an  allowance  lUr  the  weight  of  the  reel  assemblv  (cable  weight  +  33’  t>f 

cable  weight  =  cable  and  reel  assemblv  weight). 


is  made.  IhiH  .allowanee  should  he  field  verified,  especially  if 
ail  in-line  .id.apter  is  utilized,  allowing  the  use  of  Viking  termi¬ 
nators  at  each  end  of  the  cables.  The  "Kstimated  Design  tiapacitv" 
on  Tabic-  I-l,  therefore,  provides  for  a  20/  reduction  in  capacity 
fc'r  these-  allowances.  For  c*xainple,  if  ten  cables  of  Id'i-foot 
K-nglhs  are  required,  KdaO  feet  of  storage  capacity  is  needed 
plus  20  '  for  the  allowances,  or  1,500  feet  total.  This  could  be 
acciMiiniodated  on  a  reel  six  feet  in  diameter  and  fiv'e  and  one-half 
feet  wide  (l,6-4l-foot  total  capacity  or  1,313-foot  design  capac- 
itv).  it  could  also  be  stored  on  two  reels  each  containing  five 
c.ihles  or  750  fec't  .  The  rec'l  dianietc-r  could  then  be-  five  feet 
and  the  width  five-  fc-c-t  (801-foot  total  cajiacity  or  64  1-foot 
design  capacitv).  3'he  weights  of  these  reels  with  cables  (maxi¬ 
mum  capacities)  would  be  6.1  tons  and  3.3  terns  res pe c t i ve  1  v . 

3.  1.1.4  Servicye  I.ocyit  ions.  As  discussed  in  the 
Criteria  Section,  Sc'ct  ion  1.0,  the  mean  locations  of  eacdi  utility 
sc-rvice  point  were  developc-d  for  the  design  ships.  This  located 
the  electriial  serc-ice  points  apprc'xi ma t e  1  v  25  feet  to  either  side 
of  the  midshi)'  jcoiitt.  I'o  accommodate-  the  concept  of  fixed  reels 
fc'r  the  electrical  services,  the-  midi'c'int  c' t  the  berth  was  chosen 
'.or  the  rc.'c' 1  s '  ioc.itic'n.  The-  space  c'ccupied  bv  the  rc-els  in  this 
Ic'cation  d  .-s  ni't  interfeei  with  the  Ic'cat  ion  cc  i  the  mechanical 
sc-rvicc's,  as  is  shc'wn  on  Drawings  1,  6  and  11  . 

In  acc-ord.tnce  with  minimum  OSilA  require¬ 
ments,  the  pi  I  c--supporti'd  pier  -gallerv  c-oncc-pl  (and  the  alternate) 
h.is  a  7  t'c'i't-8  inch  vertic.il  dimensii'n  above  the  grating.  This 
should  allow  a  reel  fl.inge  clia:;.c-tcr  <'f  si:-:  feel  while-  still  pre'- 
viding  sufficient  (  Ic-aranee  tc'>r  the  reels'  reiiH'v.al.  The  exact 
flange  dimensii'n  that  will  be  used  :;i.ec  he  dependent  sc'inc-wliat  upon 
the  design  of  tin  he.irin?-  .issemhiies,  since  vertical  movement  ii  f 
the  reel  ti'  eli-.ir  the  hi'.»ring,  assemhlv  suppi'rt  is  nece-ssarv. 
Bec.iiise  the'  g.i  1  !  cry  in  the  fK'  it  ing,  pie-r  ciincept  (.'is  developed  by 
1' .  Y.  l.in)  has  mi>re  he-.idro.'m  .li'i've  the-  g.rating  than  the  pile- 
snppc'fted  pier,  larger  di.ime-ler  ll.inges  e-onld  he  aceommi'dated  for 
the  flii.it  in;.;  pier  i  i'nii-pt  th.in  t.'r  e-itliei  pi  !e-suppc'rted  pier 
ii'ncept.  Thi-re  .-ire-  no  sp.ic-e  I  i  m  i  t  .at  i.ms  di.t.iting  the  reel  width 
in  i-  i  ther  eon.  e-pl  . 


rhe  pr.'piised  e'oneepts  piirtrav  the  use 
of  fe'ur  reels.  iwe'  reels  liinid  ei'nt.ain  125-foot  .ir  longer  lengths, 
,ine!  Iwci  could  i-onl;iin  50-  ic'  100-fi'ol  lengths.  K  i  e  1 11  te-sting  may 
be  needed  t.'  est.ablish  etfective  le'ngths  tc'  hi  use-d.  With  nK'dest 
etainges  in  reel  width,  large  v;ir  i  at  ie'ns  in  c.ipacitv  are  pe'ssible. 

No  diffiiultv  is  anticipated  in  accommodating  ,inv  re.isonable  cable' 
length  requireme'nt  witli  the  re'c-omme-ndeei  fe-e  1  coniepts. 

3.  I  .  1  .  5  Keel  Rt^movtil  and  Maintenance.  Tlie'  re/rnoval 
of  the  reels  for  cable  repl.icement  e)r  maintenance  will  require 
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iiTtain  auxiliary  f  ao  i  1  i  t  ios  .  Twd  sluirt  ovi‘rlu-ad  transverse  rails 
are  provided  over  each  reel  as  shown  on  Drawings  2,  1  and  12,  one 
over  eaeh  end  of  the  ri'el.  Two  renxivable  ehain  hoists  will  be 
used  to  lift  the  reel  and  move  it  over  tci  the  vidiieiilar  aeresswav. 

A  simple  eart  or  trailer,  fashioned  to  aeoeiU  the  reel,  will  he 

properly  huated  in  the  aeeesswav,  and  tlw  reel  will  be  lowered 

onto  it.  The  i-art  and  reel  will  then  be  hauled  throupji  the  eorri- 

dor  and  off  the  pier  to  .a  wa  rehous  i  np/ ma  i  n  t  enaiu  o'  fai  ilitv. 

Keel  ni.i  i  utiuiaiu  a  is  expert  ed  to  be  in- 
frL'<|uent  and  minim.il.  Thi-  pri:iiarv  wear  aiwMS  ari.'  1  i  ke  1  v  to  bi- 
till-  pi!wer-drive  train  anil  brakiny.  system.  b'itli  a  pru.leiit  si-leo- 
t  ion  of  materials  and  proteetive  eoatines,  eorri'sion  should  hi' 
eont  ro  1  1  ah  1  i‘ . 

1.1.  1.6  Ad  vail  t  ae.i'S  and  l>i  sadvaiu  apes  ol  Ki'els. 
dne  of  till’  primary  .idvant  .ipi’s  ol  us  iiif,  pe  rmaiien  t  1  \ -me  an  t  ed  reels 
on  the  lower  deck  is  that  the  upper  do.  k  will  then  bi'  elear  ol 
e.ibles,  both  when  the  eables  are  in  usi'  an<l  when  m't  in  use.  The 
use  of  powered  roi' 1  s  and  lift  iny  equipii'int  will  sinplifv  thi' 
attaehmi'iit  and  d  i  si-np.apemen'  of  eables  to  ships  anil  will  reduei’ 
iranpower  rei]  u  i  remen  t  s  .  Sinee  the  eabl<  is  storiil  in  an  iintanejed 
stati'  and  in  one  location  on  the  pier,  the  ie.e  ot  a  top-deek- 
nuMinted  lifting  tU'vice  can  luasily  I'xpedite  hand.linc,  of  thi  cable 
durinu  ri'elinp.  and  un  riw  I  i  np .  Ki'eK-d  lables  are  protected  to  a 
cons  i  do  rab  1 1'  decree  t  rom  daitacy,  es|)eciallv  when  stored,  Fhe 
cabli'  is  iMsv  to  transport  when  nwled,  easy  t>'  Aore  and  inven¬ 
tory,  and  offi'is  no  safety  hazard  to  persontii  1  . 

fhe  p  roc  nreiren  t  of  tile  reel  assemblies 
adds  capital  cost  to  .i  pier,  but  their  use  shoiilii  materially 
extend  cable  lite,  theiadiy  rediicinp  luable  ri- [' 1  ace";en  t  costs, 
dperatinp  costs  should  hi‘  reduced  bi.uanse  riels  are  less  labor 
inti'iisive.  Maintenance  costs  ol  the  reels  will  partially  offset 
the  reduction  in  o|ieratinp  costs,  but  lu't  substantially. 

i.  I  .  I  .  7  Tse  of  (iailery  Concepts  Without  Reels. 
Althouph  the  advant.apes  I'f  ns  i  np  reels  onlweiph  their  disadyan- 
taces,  the  reeommendi'd  p.a  I  1  erv  concei'ts  ran  he  implemeiiti'd  witli 
or  without  the  use  of  ri-els.  The  current  l\’  employed  manual 
mitiiods  of  cable  handlinp  are  nuidilv  adaptable  tor  use  in  the 
pa  11  erv  conce|Us.  Should  a  two-li‘vel  pier  hi'  considered  for 
construction  without  the  iisi'  ot  ri'i' I  s ,  however,  it  is  recoinmi'iide  i 
that  till-  appropr  i  .It  i-  port  ions  ot  tin-  lowi-r  deck  be  di'sipned  for 
rei- 1  iisi-  at  a  lator  date. 

1.1.2  Reii-ptacle  I’aiuls 

file  desipn  and  const  rii-  I  ion  of  ri'ci-ptac  1 1-  paiu  ls 
iiirrentlv  in  nso  on  (liers  and  aboard  ships  is  wo  1  1  established.  A 
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rocommended  configuration  with  size  iuid  number  of  sucti  units 
arranged  to  match  berthed  ship  panels'  needs  is  presented  on 
Drawings  1,  6  and  11.  The  exact  configuration  will  be  deter¬ 
mined  for  each  specific  pier  wlien  designed. 

i.  I  .  3  Pit^r  Jelej^hone  Service 

After  an  e.xtensive  review  of  the  NCEL-s  uppl  i  ed 
literature'  on  communication,  signal  and  alarm  systi'ms,  no  defin¬ 
itive'  elesign  iiarameters  e-merged.  The  Statement  of  Work  specifies 
1')  lines  per  berth.  A  table  space  allocation  lias,  therefore, 

I'een  depicted  for  thesi'  lines  on  (.allerv  Section  Drawings  2,  7 
and  I  2  . 


i.1.4  .'iD-Al  Deilicated  I'lertli  Ketj_ui  rt'ment  s 

A  detiicated  berth  on  each  pier  is  proposed  for 
the  AI)-4  1  Destriiver  lender.  Ihis  ship  is  unique  in  that  it  is 
equippt'd  with  ttie  reeled  cables  necessary  to  serve  combatants 
altuigside  it.  It  is  sugc.ested,  however,  tiiat  future  spc-cifii 
pier  designs  als<>  proviiK'  cable  ri'C  1  facilities  at  this  dedicated 
berth  in  the  same  locations  as  other  combatant  berths,  in  order 
to  serve  hi'rtlied  ships  ol  other  design  at  the  tender  berth,  when 
re'C]uircd.  h  U'c  t  r  i  ca  I  service-  s1k>u1J  also  be  provitied  for  the 
teiide-r  at  a  locatii'H  approx  i  mate' 1  v  210  feet  fre^m  the  center  of 
the  be-rth.  This  ser\’i<e'  coulel  be'  re-aelily  prenided  through  a 
calile  trav. 


3.1.5  Iransformer  Vaults 

\aval  berthing  pie'rs  usually  use  n  dual-power 
train  i  lU'o  rpe' rat  i  ng  twr>  el  i  st  r  ib  ut  ion  transformers,  rated  at 
abeiut  5,250  kV-A  e^aedi,  plus  asse'ciatod  switchgear  and  accessc'r  ies , 
within  a  single'  vault.  During  the'  de'vclopment  of  the  gallery 
ci'neepts,  C('ns  i  de' ra  t  ieui  was  given  to  separating  tin  power  trains 
and  placing  them  in  twei  individual,  smaller  vault;;.  Tlie'  purpose 
w;is  to  fres'  the'  are'a  ne'ar  the  reels  feir  access  for  ree-l  romeival. 

Ihe  use'  ei f  twer  separated  vaults  was  not  pursued 
afte'r  a  se' 1  f-conta  ine'el  handling  method  feir  ree'l  renuival  was 
de'Vel  eipoel  . 


i'here'  are',  howe'ver,  either  aspects  of  single-train 
vaults  which  may  warrant  fntnre-  cons  i  de'r.i  t  ion .  Dno  is  that  the' 
space  re'cpi  i  reme'ii  t  s  I'f  tlu'  twe>  smaller  nnits  may  be'  meire'  easily 
arccimmodate'd  s  t  r  ne- 1  nra  I  1  y  than  a  single,  l.nrger  one.  Another  is 
tliat  the  fabricatiein  and  const  rue  t  ion  costs  of  the'  sm.ellor  emits 
could  ceimparo  favorably  with  the  larger,  single  vault.  Function¬ 
ally,  the'  twei  emits  liavc  an  advantage  in  fire  and  floeiding 
hazards.  Add i t iema 1 ly ,  the  possibility  of  maintaining  partial 


I 

I 
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powir  on  tho  pior  is  inii)rovfil .  Altluiiit;li  additional  ventilation 
and  aeoi.'ss  i  reraent  s  will  result  with  two  units,  separating, 

the  trains  niav  hi'  worth  inrther  evaluation. 

i.2  MKc:tlA\ii:AL  |•T1I  ITY  SKRVICKS 

This  section  deals  with  the  nu-chanii-al  utility  servici's 
pro\'ided  within  the  ;;alK-rv,  tlu’ir  spai'e  and  ion  f  i  pu  ra  t  ion  re- 
(pj  i  rei’ien  t  s  ,  t  hi'  service  inanifolil  arrangements,  and  tlu'  recommendi’d 
coni'epls  . 


The  j^.illi't'V  pipewav  establishes  certain  pallerv  iliii'en- 
sional  requ  i  ta'men  t  s  .  The  si-rvice  station  concept  establishes  a 
.’inimuin  lumihi-r  ot  si'rvice  points  wh  i  1 1-  max  in:  i  /  i  nt;  their  liu'ation 
lonveiiience.  The  concepts  providi-  I'lexible  I'xpansion  capabilities. 

1.2.1  Service's  1'rovidi‘il 

The  mechanical  utilities  )irovidt'd  within  t  lie  utility 
calK-ry  wi're  identifiisl  in  the  Statement  of  U'l'rk  ami  include  services 
for  hoti-L,  fvselinp,  and  liphl  aia  in  I  i'n,in<'i‘  ,ts  shown  in  Table  1-4. 


iAHl.T.  1-4 

MECHAx’lC.Al.'  SV.RVU'KS 


SKKVICi; 


1.1  xi;  si/.i: 


150  psi  Dry  .and  Saturateil  Steam 

60  psi  Potable  W.tt<.'r 

15ti  psi  Saltwater 

Fuel  DFM 

Fuel  ,ll>-5 

Ci'mp ressed  .Air 

San  i  t  irv  Seway.e 

S!i  i  p's  Oil  V  Waste 

Clear  Condensate  Ki.’turn 


10-incii-tl  iameter 
8- i nch-d i ame  ter 
1 0- i nch -d i ame t  er 
8-i  nch-i!  i  anwler 
8-inch-d iameter 
6-  incli-d  i  .ame  ti'  r 
8-  i  nch-d  ianie  t  e  r 
6- inch-diameter 
( Future-space 
jirovisions  inilv) 


1.2.2  ihillerv  Con  f  i  yiir.at  i_on  Influences 

Till’  I’ieht  reel ui  red  mechanical  services  and  oni' 
future  servile  constitute  a  space  ri'(|  u  i  renum  t  similar  in  size  to 
a  util  itv  tunnel  or  pipe  rack  required  for  a  fairly  larpe  indus¬ 
trial  plant  or  a  medium-sized  chemical  processing,  plant.  Since 
these  services  extend  tlu’  letip.th  of  the  pier  on  t'ne  axial  center- 
1  itu'  .and  are  on  both  sides  of  the  pier,  the  impact  upon  gallery 
layout  (cross  section)  peometrv  is  significant.  Ideally,  ,an 
uninterrupted  space,  .approximately  11  feet-6  inches  wide  and 
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3  ti'ot-6  iiiilu’s  doi-p,  will  bi-  rt'ciiiirod  for  thc‘  pipe  run  nlonp, 
eaeli  side  ot  the  pier.  Tlu‘  II  foot-6  ineli  width  coultl  be  either 
ho  r  i /.on  t  .1 1  or  verliial,  but  if  it  is  vertiinl,  its  obstruction 
to  luter.il  niovement  on  the  Ii)wer  deck  must  l)i'  considered.  (A 
suil,i!ile  sp.icintt  o!  these  l.irj^e  mains  is  e.iven  in  Tables  A- 3  and 
.\-A  in  Aj>pi.-tui  i  A.)  Si)ac  in>;  of  the  m.ains  is  Ijased  on  design 
criteria  for  industrial  and  ptc'ci'ss  plants  to  pri'vide  at  least 
the  niL[iimum  amount  i>f  riHim  iiiui-ssary  for  maintenance,  painting, 
housekee  p  i  ng,  and  rep  I  ac-tuni-nt  . 

in  the  pii-r  i-ross  sections  shown  cm  Drawings  2, 

7  and  12,  the  II  li'ot-b  inidi  dimension  allows  for  tlie  adelition  of 
a  luture  coiuh-nsate  line'.  Small  lines  m.iv  hi'  added  on  brackets 
scppc'rteil  .'11  ihi-  >  i('i't-6  inch  wall,  pn'vieie'd  care-  is  ev.i'rcised 
to  a'.Mid  li  1  o,k  i  ii',;  repl  aci'meiU  and  ri'iiioval  access  of  tlu'  larger 

1  i nes  . 


.Ml  saletv  re'(|ui  remeiits  ha'ce  be'e'ii  met  including 
the  I'SlI.x  iu'.idrooia  ilear.iius'S  re<iuire'cl  above-  an  iniiustri.il  /.rating 
!!o>’r.  liiis  .ire.i  above-  the-  h.'ri/ont.al  pipe-w.iv  provides  ,an  ope'r- 

■  it  in,;  pl.atlorm  f.'f  the-  sereice  st.Uiotis  ,as  well  .as  a  storage  an-a 
•I'f  serx-iiw  h.'se.  when  ni'i  in  use. 

idle  liU'l.'-  (l)l'M  .ind  iMlldle-d  ill  the  galle'fv 

are  not  considered  hazardous.  .i  h.az.ardous  in.aterial  ti.ivc-  to. 

Ill  h.indlc-d  in  tin-  luturi-.  fhe  jiresent  gallerv  ccvic-e-pL  is  well 
vent  il.ite'd  11.1 1  u r.i  1  I wlii.  il  provicie-s  safetv  should  a  1  enc  fl.ish 
point  or  lii.ghlv  \dlatile  mate-rial  have  t.'  be  h.iiKi  1  .-d  .  Phis  is 
in  imp.' ft, ant  c.'iis  i -le  r.i  t  ion  when  a  two-le-vcl  pier  such  as  this  is 
ciisigiied  t.i  .ic-cciimtic'il.ite  vc'hicles  w  i  t  li  intern, il  .'.'mbus  t  ion  eiggines 
on  the  Ic'wer  di-.k. 

3.2.  3  l’i['i-w,iy 

.All  servic-es,  i  n.- 1  iid  i  n.;  si-w.ige-  .and  oilv  waste- 
ic’llect  i.'ti  lines,  .ire-  cc'iisicK-red  t.'  bi-  K'ope-d,  that  is  the-  lines 

■  lit  c-.iili  side-  ot  the-  pii-r  .are  c-.'niu-c  t  ed  ,at  tlu-  oiitbo.ard  e-nd  and 
not  de.ul-ende-ei .  flow  to  ,mv  giwn  st.ation  i  .a ,  therefore-,  from 
two  dir.-.  t  ii’iis  in  tiu-  piping  svste-iii.  flu-  lin.-s  .are-  .ilso  .  .'ii- 
siden-ei  to  be  ei(uippe-ci  w  i  til  Sect  ion.i  1  i  z,  i  ng  I'r  isol.ati.'ii  \-,al\-es. 
Ihis  .allo'.es  rep.i  i  rs  or  e-xpans  ic'ii  to  be-  accomp  1  i  sli  e'd  witluuit  a 

c  .'m(' 1  e-t  e  svstc-m  sli  11 1  dc'ii’n  anti  |irc'vicles  the  hvdraulic  .idv.int.age 
of  a  looped  svstem. 

Se'wage  .ind  oilv  eiMste  are  ri-commentle-d  tc'  he' 
pre-ssure-  c'r  "torci>"  mains  rather  th.in  ,i;r,ivitv  ct' I  I  e-.' t  it'ii  lines 
to  lilt  stations.  fhis  eliminate-s  the'  re-s  t  r  i .  t  ic'iis  .' f  hori¬ 
zontal  .acce'ss  within  the'  g,allt-rv  whieh  l.'iig  gravitv  lines  mi.ght 
impc'se.  Short  gr.ivi  ty  lines  within  the  pipew.av  would  require- 
,v,reate-r  ve'rtic.al  c  I  ear.itue-s  below  the-  gr.ating,  i  nc  re-as  i  ng,  the- 


iuiIKtv  (.k'l'th,  whili'  o Vi- rill' .'III  liiu's  winild  ai’.ain  ri'C)uiri' 

a  Ji'i'pi'r  '.alli-rv  li'  praviili'  OSHA  r  1  fa  ratiri-s  .  ('vfrhfad  liiifs  niav 

inU'rtfff  'iiitli  rfiixival  ol  tlif  flfflriial  lablf  ri- f  1  . 

I'hf  liiialii'ii  iKitti-ni  fl  till'  mains  witliiii  tiif 
I'ij'fwai'  ma'.  bi'  sfini'wliat  ranilam,  fMi-pl  that  tlif  I  a  r  gi'- d  i  anif  t  f  r 
sti'an:  iini'  sliould  bf  iiu-atfd  as  far  as  pnssililf  within  tiif  pipf- 
u'a\  Irani  t  lu'  Imsi'  stat  ion,  ti'  allow  niaxininm  f  1  o  \  i  b  i  1  i  I of  tlio 
laloral  fonnootions.  Tlu-  looat  ion  of  the  sanitarv  sowag.f  and 
i  1  V  wasti  linos  at  tlio  oiitor  odgo  ot  tiu'  lowor  doi.  k  would  pro- 
\'idf  till'  pior  ilisigni'r  tho  option  of  utilizing  gravitv  f  1  ow  iv 
noarb\  iil'r  stations  if  tho  rooommoiulat  i  on  ts  nsi  prossiiri 
mains  is  not  adoplod.  Kiioni  is  availablo  for  othi'r  small  lino-- 
for  fiituri'  sorvioi-s  siuli  as  oxvgon  and  aoitilono  or  MAl’l'  oas 
lor  o.xpandi'd  niaintonanoo  ri'<|  ni  roiiiont  s  ,  c>r  di'iiii  no  ra  1  i  zisi  w.itii 
tor  maki'  iij'  to  shipbi'anl  stotim  gi'iiorat  ion  svsti'iiis. 

fho  i>i|H  itiO  i  ns  aro  snpi'ortotl  off  tho  galU'rv 
floor  bv  s  i  x- i  noh-doi'p  nKsnbors  spaood  at  appropriato  intorwils. 

I'll  is  'proiid.os  a  snaoi-  of  six  inohos  botwoi'ii  tho  bottom  i' l  tlio 
pipi'  and  tlu  .tailor'.  tU'or.  Spacing,  botwomi  tho  p  i  po  m.iins 
providos  lor  a  minimum  o- :  two  in.'hos  bi'twoon  .inv  flanp.c  aiv.i 
.uljaooiit  lino,  whioh  in  turn  proviiios  api>  ro.x  i  ma  t  o  1  t’  tour  to 
six  inohi's  bi  t  woon  tho  'piiK'S  t  b.oinso  1  vi's  ,  dopondinit  on  tiii'  p  i  po 
d  i  .inii't  i'  r  . 

i'ho  I.itorals  ,ir>-  ai'ooo  tlu  t'l.iins  ,ind  p.  ri'oii- 
.ii.  al.ir  to  thorn,  .  rossin,'  to  tho  ouior  aroa  oi  tiio  liiwi  r  ilook 
■.■.iioro  tin  !l.''s^.  stat  ions  .ito  !  i  nod  up  undor  tiu  .loooss  .'ponin/. 
ill  is  is  i  !  1  ii.s  t  r  at  I  .'u  dr.is  i  n,-.^  "i  .ind  |i.  This  ,  on  l  i  .■  i :  r.  1 1  i  o  n 

all.'ws  tiio  ’1>"a  ol  tho  liuui.ls  t.i  ominat.  t  r>'-  tlu  i  i  ns  up¬ 

ward  titro'  ti  tho  ;io.-o  si, it  ioti  m.initolds  to  tin  "on  i'o.ird" 

.■.'inioot  ion  iioso  torn. inns  on  tho  ship  in  .in  idi  il  "sol' 
draining"  .  on  i  i  gn  r.it  io-a  .  -witii  ,i  m  i  n  i  it  um  oi  potonti.ii  spill.igi 
,it  tlio  i;,'  ■>  .  oniu  ,  t  ion  point  on  tlio  p  i  i.  r . 

Alio'.o  tho  l.iloral'i,  .i  s  t  r  u.  t  u  r,i  1  1  v  soi:- 
,-uppoito,:,  I  n.;us  t  r  i  a  I- t  .  i'o  .gr.iting  pro'.idis  tor  hotii  i.u'os',  t 
tiu  liosi  s,. it  ions  .ill,!  to  ol  hi'so';  .ind  o.ihlos.  I'li  i  '  .'rati:', 

is  rot.too.io  I  •  in  Scot  ions  ti'i  looiss  to  tiu-  ntilit'r  "laiiis  .ind 

l.iti'rals  ;,ir  ; -.i  i  lU  t  nan.  o  .>r  o  xi'.in.s  i  on  .  Ih..  stott'.s  >1  tlu  ...o.- 

t  i  iin.i  1  i  z  i  n  g  -..ilvo';  should  pr.'loit  upward,  through  tiu  gr.it  in.-  .'i 
oxti'iision  ii.mdlos  stuuild  lu.  providi-d  so  tiuv  m.r.  ho  opiritod 
wiliiout  romovintt  gr.it  inn  u-.  i  i.'tis.  .\ltot  r.  i-.'V.il  .'t  t'u  gr.it  ing 
Ir.'m  .liiooi  tlu-  p  i  po  m.i  i  n  ■  ,  tlu-ia  is  ,i  minimum  (  lo.iraii.o  .<1  f.-iir 
i!,.lu  s  to  six  inolu's  .in'und  i-.u  h  pipo  giving  aiaoss  lor  rain- 
ton, in<c  and  rop.iir,  )'.iintin-.t  and  liousi'ki'op  i  nn,  .utivitios. 
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lAir  ;iri';is  wIiito  tlu‘  vi-rtiinl  diinonsion  d  1  tiu- 
I'.ilKrv  must  In'  miiiiniizud  for  tiilul  uond  i  t  iims  ,  an  a  1 1  u  riia  L  i  vc 
i',alldrv  idiicupl  was  du  vo  1  »()>-■  d  iDr  tiu'  p  i  1  c -suppo  r  t  ud  piiT. 

(This  is  disiiissud  ill  till'  tialliTv  Ti'ina' pt  s  Sort  ion.  Soil:  ion 

i-'or  tills  ooiioopl  ,  till-  iatiTal  liori/.ontai  rims  aro  oliiiii- 
M.itod,  and  llio  lioso  stat  ion  itianifolils  ata-  io.atod  dirootlv  ahovo 
till'  :';ains.  i'liis  aiiows  liio  I'.ratiiii;  lo  hi'  plaii-d  just  aho\'o  liio 
top  of  tho  i'l  1  i  ns  ,  rodiioiii;',  llu-  viTtisai  oli'araiuo  ami  savinp  oiu' 
loot  oi  lu'iitiil  witiiin  tiio  viaiiorv.  iiiis  is  slio'.vii  on  iiiawiiia  10. 

1 .  J  .  ')  St  at  ions 


Till'  utiiitv  si-rviois  a  ri'  propiiii'ii  to  tho  ships 
I'rmi:  Stations  loi-.itod  witiiin  tlii'  I'.aliorv  on  ttio  lower  dook.  Tlu' 
stat  ion  ooiioi'pt  rooommi'ndi'd.  in  i  ii  i  m  i  Zi  s  tin-  iiumiior  of  slat  ions 
iioodod  wliiio  r'.a>.  i  111  i  i  11;'  li"  ir  iooation  .  oiivoii  i  oiio  o  tor  tin  ships, 
'•laiiifolds  aro  posit  ioiiod  tor  ooiua'ii  ioiioo  .md  safotv  oi  oporation, 
and  uso  movli  rii  motiiods  t  or  t  iu' i  r  fai’ r  i  o.it  ion  . 

(..’.0.1  St  ,1 1  ion  i.ooa  t  i  ons  .  I'ho  o  i  or  t  r  i  oa  I  s  t  .a - 

ti.'p  rool  loiiooj'l  roipiiros  tlio  pos  i  t  i  on  i  ii;'.  of  iho  siiii>  in  tlio 

.  I  lit  o  r  o!  tho  i'ior.  it  is  'possihio  to  t.iko  .idv.iiitapi  oi  tliis 
'posit  ioiiip'.'  to  ostai'lisii  till-  n.ooiian  i  '  I  i  nr'.ioos  at  roijiiirod.  looa 
Lions  aioit'.’  till'  pior.  liio  iooatiomi  an.!  .  I'pj' ro  i  "m  t  i  oiovatiops 
oi  soroioo  oonnoot  ioii'^  ais'ird  t  iio  do.'  i  'n  surlaii  oml’ii  nits  aiw 
d  i  so  iissod  in  t  lio  ('  r  :  I  o  r  i . !  Soo  t  ion  ,  Soo  l  io  a  i  .0  .  )  i":i  o  1  o  pa  i  ions 

'.v'ofi  os  t  .ii>  I  i  sliod  in  torms  'i  iistaiioo  lofo  .nui  ,itt  oi  tho  I'.ids'nip 
points.  ,\  list  in.’,  oi  s  ii',’,,'os  t  ,  d  mooii  lit  i  1  .1 !  sor\'ioo  st.it  ion  ioi.i- 

t  i.m-;,  o.p  !i  o!  wi'.ioii  is  j  nd  i  \' i  d  n  1 1  I ',  I'SH.d  s\ :o  t  r  ;  s  a  1  1  v  slu'ro- 

WMi  'l  I’ll  '  so.r.i'.ird  i  rom  tlii'  lonior  of  oaoii  i'ortii,  i-:  p|i,oii  in  fall  1  o 
!  -  1 .  iho.s,  loo.it  ions  Soi'vo  .all  dosip.n  siiips  o:<oopt  tho  iV'stro'ior 
Toiidor,  .\!’-'>l.  loo.it  ions  lor  tlio  ,\l>-'il  .iro  'diown  in  i'al' 1  o  .\-I  in 
\;'pondix  .\ .  i'll!  jiropos,  d  lop.it  ion  ol  tlio  sor'.' i  oos ,  hast  d  upon 
l.il'lo  1-1,  is  diowii  on  Driwiiii'.s  1,  h  .iiid.  11. 
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Till'  1  Di'.it  inn  I'i  till’  si  rvii  n  statinns  an 
tho  lower  deck  is('lates  |H-rsoniU’l  oporat.  i n ,i;  them  from  the  iippiT 
(leek  activities,  tlierehv  i- 1  i  riina  t  in  e  xposiire  t(>  hazards  associ- 
ati'il  witii  upper  ileik  aetivit  ies.  Alsi>,  tin.'  .si'p.irat  ion  of  eli'(“ 
trical  and  meclianical  services  along  the  lower  deck  ('I  the  pii-r 
allows  se\eral  o))erators  tii  coiiiuirrent  1  v  make  up  or  disconnett 
I'ue  '.'arioiis  services  with  minimal  i  nt  e  r  1 1- rence  . 


5 .  d  .  S  .  J  I'  I  I'w  Kequ  i  n'  mi'll  Is.  1 1  u'  ul  i  I  i  t  ri'q  u  i  re  - 
rii'iit.^  1  i-^ti'd  in  "Ship  Keq  u  i  ri'iv.en  t  .s  Data  and  I’ier  Dos  i 'c,n  <  riteri.i 
are  based  upon  da  i  1 v  or  hourlv  average  rates.  It  was  assumed  that 
the  peak  tl.'W  .a'lidit  ion  Wi'iilii  hi-  thri'c  t  i  nie.s  tin  a\er.i.;e  rite  and 
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■ral  crc.ss  s.  ci  i.uial  ar.  a  ha.-ed  upiui 
I'l'SS  Sei‘1  ion.ll  .lit  a.  iiu  1  lie  1  scl'- 

(■eiits  in  that  the  I  ue  1  is  taken  on 
ito  iCr  a  lair'll  short  periiui  ot  time. 
‘  lliiid  llows  v,'e  t'e  cllei'kiil,  'where 
tor  si/.i's.  h  i  s.  rei'am  i  es  tkuind  f-'r 


lateral  is  given  the  -a:::,-  >i/e  as  t  iii  :i'a  l  n  . 
CSC  no/;-l(S  represeiil  approx  i  rate  1 the 
Clin.  Iii.it  l.ateral  i -i  .aten  the  same  s  i /,e 
I  (|u, lilt  it',  reqii  i  reiaeiit  was  used  lor  salt- 
il.iw  cpi.rut  i  I  i  es  were  ii-ad  ..s  ,1  basis  .a 

i  /  i  ii'.',  c  r  i  t  e  r  i  a 


r('cess  plant 


i'of  ail'.'  given  s.t-'.iie.  tile 

1  Cr  i  i  c r  i  .i"  d<n  111' '  111  i  lid  !  i  i  I 


Sn  1  i 


I  !\e(|  u  i  r. 
MIS  1  di'  r- 


I'l'  -- 1  llld.irdi.'e  '.lose  si/.eS,  these 
it  tin  'ill  i  pb, su'd  I.  |■:'■inus  o;  tlii'  hose, 
■empr.  s-.ed  .lir,  lor  wiiich  maniiolds  have 
il  i  '  .'i- 1  111  h-d  i  .uiie  I  <  r  iilaptefs  t('  mat  ill 


e  xl  ell-;  I  on 


'.  iiiv  laterals 


.\s  indiiateil  in  the  brileria  Sect  ion. 
Si'i't  ion  1.1),  service  lor  one  berthed  sii  i  p  llld  one  nested  ship  .It 
eji  !i  tn-rtii  is  provided  plus  -p.in  connect  ieiis.  Siiu  c  several  ol 
the  design  'Sbiiis  li.ive  dliplie.lte  .  onii eg t  io ns  It  the  s.ime  loc.ttion, 
,ind  data  w.as  not  .ivailable  'or  .ill  ships,  four  hose  oonin  i  t  ions 
were  provided  .it  iiu'st  '.aanitolds.  file  HIM  '.a.initold  is  the  eXiep- 

t  ioii  where  I'lilv  one  connect  ion  is  pr.'vided  In  a  .luso  oi  t  ho 
1  i  m  i  t  i  n  g  ma  in  i  /e  . 


1-d  1 


'3.2.S.3  StjUji>n  1)^^  r  ipt  ions .  In  gonornl,  for 
tlu-  matori.ils  f  construction,  no  s  i  gn  i  f  i  c.nit  changiss  f  ri)ni  present 
industry  standards  are  anticipated  or  recommended  for  tlie  near 
tulnre.  iliiwever,  the  use  of  we  I  deii-s  tee  1  manifolds  is  ri‘COmmended 
for  hose  stations,  but  does  represent  a  deviation  from  lurrent 
practice  lor  some  servicc-s.  Welded-steel  construction  is  commonly 
usi'd  1 1' r  DIM,  dl’-S,  steam  and  sonu'times  lomp  ri'ssi'd  air  services. 
However,  the  use  I'f  flanged,  i-.ast-iron  fittings  for  wa t e r- re  1  a t t‘d 
servicis  siuh  as  saltwater,  sanitarv  sewage,  oilv  waste,  lire 
water  and  potable  water  is  almost  universal  due  to  tlu‘ir  inherent 
long  life,  municipal  codi-s ,  Ami-rican  Water  Works  Association  (AWWA) 
guidi'lin>'s  anil  other  regulations  for  water  supplv  servicL'S.  The 

use  ot  wi- 1  ded-s  t  ee  1  manifolds  is  recommendi'd  for  these  services 
based  n|ion  the  i‘xcelli’nt  rei'ord  from  the  petroleum  industrv's  use 
of  them.  Uluui  the  m.ani  folds  arc’  hot-dip  galvanized  both  inside 
and  outside  after  fabrication,  no  problems  should  arise  if  adei|uate 
and  s t ra t e g i ca 1 1 \  located  small  couplings  are  added  to  the  mani¬ 
folds  to  jirevent  .1  i  r  pockc'ting  during,  the  diiijiing  prcrcess. 

The  rc’com.mcMuled  concepts  art  shown  on 
III' swings  s  and  1,  9  and  10,  and  14  and  14.  The  concepts  locate 
the  mechanical  stations  rel.ativelv  close  togetlier.  They  are 
designed,  therefore-,  .as  compactly  as  possible  without  sacrificing, 
ope  I'ah  i  1  i  t  V  .  I'he  leng.th  of  the  stations  is  reduced  by  the  use  of 
flang.ed  m.uii  folds  of  vi-elded  i  .-ib  r  i  c.i  t  ion  using  1  a  t  c- ra  1 -s  i  zed  pipe 
■ind  fittin>’,s.  Hose  connection  nozzles  are  spaced  .as  close 
t.'getiier  on  the  manifolds  ( ci'ns  i  dc- r  i  ng  the  sizes  .and  types  of 
coutilers  involved)  as  is  consistiMit  with  adequate  cle.arance  for 
make  up  of  the-  hoses  .'it  the  connection.  In  most  cases,  the  use 
of  weld-o-lets,  or  other  comme  rc  i;i  1  ,  vgelded-tvpe  nozzle  outlet 
reinforcing  pads  (inste.ad  of  weldc-d  tec’s)  is  recommendeii  to  save 
space.  The’  s.init.irv  sc’W.ige  st.'ition  is  an  exception  to  this 
because  6- i  nch -cl  i  .niu’ 1 1’ r  lu'Sc’  nozzles  could  not  be  pi. iced  mucii 
closer  together  than  the  14-inch  dimension  of  .i  stand. ird  8-inch- 
di.imc’ter  Welded  tec’  filling.  .-4  substantial  savings  in  space  is 
derivc’d  bv  the  use’  of  weldc'd.  manifolds  instead  of  conventional 
cast-iron,  flanged  fittin.gs.  flu’  c’lhow  entry  to  the  mtinifold 
also  saves  sp.aci’  ovc’t  .i  wc’ldc’d  tee  and  tw<>  wc’ld  caps  and  repre¬ 
sents  a  hvdr.iulic  ad v.in t .i .;c’  ovc’r  .a  tc’c'  entry,  since  .-ippro xi ma t e  1  v 
four  to  five  times  more  line’  friction  loss  is  encoun  t  c’ rc’d  through 
a  tee  as  through  .i  long-radius  welded  c'lbi'w. 

I’ot.ibic’  water  stations  arc’  recommended 
which  i nco rjio r.i t c’  reilucc’d  pressure  principle’  b.ackflow  preventers, 
with  spring-loaded  swing  check  and  blc’ed  mechan  i  s'lis  ,  which  do  not 
require’  horizontal  installat  ion.  'fne  blei’ds  should  be’  left  open 
for  ebservat  ion.  t  l'lie  use’  of  rc’ducc’d  |iressnre  principle’  backflow 
preventers  is  .uldrc’ssed  in  AWVA  Si’ct  ion  C-'40fi.  ) 


All  I’U'an  sl‘ rvices ,  siu  ii  as  c()inprfss(.d 
air,  saltwater,  potable  water  aiul  espeiially  steam,  incorporate 
tile  use  of  tiepressnr  i  z  inj^  bleed  eoiineetions  at  isaeli  hose  nozzle 
outside  of  the  valve  to  prevent  aeeidental  uiuiuipling  of  a 
pressur  iziui  hose  that  is  still  eonneeted  at  the  shiphoard  end. 
Compressed  air  stations  inelndi'  several  redm  inp  adapti.’rs  with 
3/ 4  -  1  neh-d  i  ame  1 1- r  tpiiek  diseonnei't  couplers  attaclu.'d  with  chains 
to  iirevi'iit  loss.  S.altwtiter  coniua- 1  i ons  for  both  l  ire  wati'r  and 
shipbc'ard  nsape  are  on  the  lowa'r  tieck.  Th  i-  comu’ction  of  a  1  ire 
hose  to  Climb, at  ,a  ne.arbv  fire  is  probablv  more  salelv  maile  belovv 
ileck  than  .ihove,  howevi’r,  a  paralK’l  set  ol  fire  hose  stations 
loi.ited  on  tiu-  nppt'r  di-ck  levi'l  could  .ilsi'  h.  provided  it  de- 
si  ri'd.  Sewape  st.it  ions  are  equifiped  with  a  -  1  /  d  -  i  n  ch -d  i  anii' t  e  r 
nozzle,  to  whu'h  a  s.iltWMter  hose  could  lx-  attachi-d  for  tile 
application  iif  saltw.iter  main  pressure,  sluiuld  this  bi'comc 
necess.irv.  .Ml  statiims  .in'  provided  with  ciuiplinp  caps  or 
llanpes  for  manifi'ld  nozzle  ilosiires,  and  .iri'  attaihed  to  the 
manifolds  bv  chains. 

I'he  hosi-  connect  ion  nozzles  are 

"trained"  or  pointeil  in  tlu’  pinieral  direi't  ion  ol  the  "on  ho.ard" 
coniU'ct  ion  h.isetl  upon  the  hic.ations  .and  diiierenci's  in  elevation 
inlicipated  between  the  'iianifolds  and  the  m.ijiiritv  of  the  ship 
connect  ions.  The  manifolds  will  bi’  supported  hv  tee  or  I 
stanchions  anchored  to  the  lower  dei  k .  iiiis  is  siievn  on 
hrawiiii's  * ,  '■i  ,ind  la. 

rile  se  I  I -d  ra  i  n  i  n  •.  is]ua  t  ot  the  mani- 
loids,  provicied  hv  the  loiMt  ion  of  the  manifolds  aliovi'  tiu'  mains, 
pi  Cl  I  uilcs  tiu-  need  lor  trails  .at  the  steam  or  co:v:pressed  air 

■  tat  ions.  Hi  is  results  in  .i  sp.ici  savinr,  since  "lioots"  or  drip 
lei'.s  ari  n.'t  rcpiired.  fiMppin.'  lor  these  services  is,  then- 
fore,  reipiited  onlv  at  tlie  main.  .Mthonzii  present  oper.it  ions 
usual  Iv  allow  '.te.im  conde:is,ate  to  he  dnmp>.'d,  a  condiaisale  return 
■nain  PMv  he  reipiired  in  the  Inture.  Ci'mpressed  air  t  r.ips  m.av  he 
d  i sell ,a r ped  into  the  oilv  w.aste  main.  I'rovision  ihir  thermal 

exp. ins  ion  and  contr.action  of  tlie  iri.iins  i  .s  ant  icipated  to  he  'ii.idi,' 
witliin  the  sp.ace  provided  for  e.ich  ni.iin  within  the  pipew.iv  hv 
exi'.ansion  joints,  a  pr.ntii'e  lurrentlv  in  Vi'idespread  nsape. 
Hovv'i'vi'r,  the  locat  ion  of  the  ste.im  1  ine  in  tlie  pipew.ay  will 
.allow  the  use  of  sh.illow  lo.']is,  il  so  di'sirisi.  I'r.ippinp  w'uld 
tiun  he  rcquiri'd  on  either  side  ot  the  v,i]ior  poidvi't  lornied  hv 
the  1  oo[i  . 

1.2. a. 4  Station  ilper.al  iv'U .  A  wide  r.anpe  of  hose 
Vv’eiehts  is  enconnti-red  for  the  v.irious  scrvi.'es.  fhese  ranpa'  from 

■  ipprox  i  mat  e  I  V  .?')  p.Minds  tor  .a  dfl-foot  leuptli  .'f  1/ i  -  i  ludi -d  i  .nm.‘ t  e  r 

lompressed  ,iir  hese,  to  ,i  pjiroy,  i  ma  t  e  1  v  1  ,  1  SO  pounds  for  .a  SO-loot 
leiiptli  ol  8-inch  PPM  hose  with  tlanp.evl  eiuls  .  liisavv-diitv  steam 
liose  weiphs  a  pprox  i  mat  e  1  V  2S()  pounds  per  SO-foot  lenpth  Vvihen 

t  itted  with  the  thriMdiul  brass  drive  laupili'rs. 


U’liili'  pot.ihli-  Walter,  s,i  I  twat  i‘ r  ,  I'iri', 
.'ilv  wasti'  aii.i  I  air  hosi-s  a  ri'  within  the-  lilt  ini',  i  apac- 

itv  af  line  Vian,  sti'ani,  sawai'a',  1 1’- a  and  Dl'M  will  ri'(|iiiri'  Iwa  .'r 

man  far  handling.  t'.insaiiiu-nt  1  v  ,  tlia  nsa  of  oxti-rnal  1  ift  inp, 
di'oioi'S,  a  i  t  ho  r  on  t  ha  pii'r  or  on  hoard  t  ha  ship  bain,'  sariiai-d, 
is  aii’.'isahla  for  tin-  lu-.iviar  1  i  lU'S  .  fha  slatii'n  dasip.n,  thari- 
lofa,  is  hasad  upon  tha  lonaapl  Ll'.at  onlv  v'lla  man  would  hi  nai'dad 
on  till'  lowar  di'i'k  to  niaka  up  or  bi'i-ak  tlu'  hosa- 1  o-inan  i  f  o  1  d  aon- 
iii'i't  ion  and  to  oparala  tha  \'a  1  va . 


rha  ilation  manifolds  ari  loiatad  alonp 
tha  oiiLar  ad;’,a  ol  tha  l.iwar  dark.  Sinoa  till'  iijipi'r  daak  is  sat 
baak  from  tha  1  owi  r  daak,  lha  hi'Si-  lanp.ths  may  ha  lowarad  to  or 
r.iisad  from  tha  ,stat  ion  wh  i  1  a  vi-rtiaallv  sujijiortad  aithar  I  riu:.  an 
a.itarnil  da\'iai  or  hv  sa.UMn  ahoatal  tha  stlip  to  ba  Sirviaad.  Ilia 
maiiilolds  ara  loaatad  ahova  tlu  pallari  ifatinp  at  a  haipht  ot 
.  1  pji  I'o  i  :::a  t  a  1 thraa  and  oni'-halt  or  tonr  faat  wh  i  ah  is  aonvaniaiit 
for  iii.ikin..;  tha  lonnaat  ion.  lha  hosa  aoniU'i  t  ion  aan,  thari  fora, 
ba  m.ida  hv  oni'  parson  st.nulina  ar.-.  t  within  tha  pallarv  and  faainp. 
tl'.a  ship.  hva  aontaat  i  an  hi-  maintain.ad  b'v  tha  man  on  thi-  [liar's 
lo'wai  daak  witii  tha  a  ra'.i'man  on  thi-  sliip'i-  daak,  ii  r  with  tin  aiiuip- 
maiit  o;iarator  or  tlu  man  d  i  I'l''  t  i  n  tha  liftin.iz  of  tha  hosa.  Tiia 
ho-, a  aonnaat  ion  m.iv  t  iu  n  ha  imula  without  tha  naad  for  tha  [u  rson 
who  is  makinr,  tin-  ,  ainuat  ion  to  .  i  mu  1  t  anao  us  1  v  suin'ort  a  portion 
of  a  haavv  hosa. 


Aa.i'ss  to  ulilitv  Stations  is  providad 
hv  laddars  from  tlu'  uppi r  daak  at  aaah  station  loaation  and  bv 
valiiaular  aiaas-i  from  tha  slioraward  and  of  thi'  piir.  W'hianlar 
arossovir  aan  ha  iirovidail  ,al  tlii'  si'.iward  andi  of  tha  piar  and  .'it 
othar  at'i'as  a.s  raijuirad.  Aaaass  to  tha  lowar  daak  should  I'lnih- 
abl'.-  ha  ri'-'tri'tad  to  I’ublia  Works  Dapartmant  parsomul  and 
otliai's  havin.i’  a  naad  lor  .,u.h  aaaass. 

1 .  .  <1  Hosa  S  t  o  r.lp.a 

Small  hosas  usi'd  in  si'rviaas  wh  i  ah  do  not  ri'(]niri‘ 
ali'anin,',  attar  a.u  h  ns  i,'.a  mav  ba  storad  on  tlu  lowiT  daak  .palli'rv 
I'.r.it  i  np  t  itiiir  flakad,  in  ao  i  1  iir  on  ri'als.  Thiv  nuu  allarnatalv 
ba  struni.[  out  lana.thwisa  atop  tin-  vratini;  to  faailitati'  d.r\itm 
whan  na.assarv.  this  .ii  rani’.i-liU'nt  aould  ha  adi'liti'd  for  i  oni|iri‘Ssi'd 
air,  staan,  saltwatir  and  I  i  tw  watir  hosas.  I’otahli'  watar,  DFM, 
.11’-'),  oilv  wasta  and  sanitarv  saw.ipa  raquira  somi'  sort  of  daaon- 
taiiiin.it  ion  or  ali-.iiiinp  [iroacdura  aftar  i  aah  iisa'pa.  It  is 
aiivisionad  that  tha  storini;  of  hosi-s  on  tlu'  daak  a,  illi'ry  yratin.p 
w.uild  ba  doin'  salaativalv  snah  that  tha  atwas  adjaaiait  to  tlu 
hosa  stat  ions  would  ramain  alaar  at  all  tinii'S  so  as  not  to  impada 
[H'rsonnal  aaaas'  . 
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(!>'nipi'i‘ssi-il  .lir  hosi  ,  in  si/is  f.innin;',  l  iiim  i '  i 
in.il  t.i  1  -  1  J  iiu'lu's,  iiuiv  111-  fi-adilv  slorc'd  an  man  n.i  1  I  v  -  powi' la  li 
ra  i' I  s  ar  siii:|ilv  I'a  i  1  lai  anil  Ifil  in  ii'il,-.  on  tlu-  prat  inn  mar  tin 
ii.i:,.  ariM.  iKpanil  i  np  an  ilia  s  i  zi-  at  anv  siuli  ri-a  I  s  .  t!n\'  ..uiii! 
ba  niaiiiUail  .u'lrhiail  al  ilia  stalian,  attaaliad  ta  tin  nndiraida  .'t 
tiia  tippai  dark,  ar  plaaml  baiiaatli  t  lia  I'lanitald.  Tin  stitlar 
sti  aiii  iiasa  wauld  ri'miira  a  larpar  ri'a  I  diaim  t.  r  and  praiiaiil  '. 
a’aiild  lia  mai'L'  aasilv  laft  in  aails  an  tap  at  t  lia  pratinp,.  A  ')(!- 
laat  lani'.tii  al  aU'aiii  hara  with  aannaitam  waiplis  200  la  J'lO 
p. Minds  and  raqniras  sn|i)i  I  I’linm  t  a  I  liflini'  lar  aasv  aailinn  and 
iina.'ilinp.  Saltualar  and  I  i  ri'  wati-r  basis  ai'i'  paiurall^’  aa  I - 
lapsibli  vii  i  ah  daas  nal  raa.Iilv  li’iu!  tbair  ta  aailina. 

Il.'si  s  raipiirinp  an  i  t  i /a  t  i  an  altar  aaab  m  la.a 
ar.  a.su.ilU  t  rails  pa  r  1 1- d.  t  an  .'ii-piar  siti  i.'r  I  ra.it  ir.aiU  .  liu'. 

a  I  .  n. .  I  l  a  t  1 1  Iliad  nil  I  i  I  sli. '  i  t  !  \  ha  l  . '  ra  in-  iisa  ai  .  Ka  a.a  I  al  I  as.-,  , .  ; 

ta,  .  'll  I  i  ■  ii  r  a  t  i.ai  in  wlii.li  llia\  ha  ntnrnad  (..’ilad,  llala.:, 

l.'.'sa  ,'r  i'll  p.lllatsl  ,  adiijnata  spaaa  is  av.ii  labia  an  iba  aiala.' 
aiaa  al'aaa  tlia  w  i  .la  pipawai  sarvili.i',  tlia  slati.'iis  lar  tlnir 
sti'i'ana.  Iltii'  t;'  till-  wi-i  .Jit  invalaid,  lO-fa.'l  Kiiplbs  at  id'-'., 
li’-‘)  and  sawapi  h.'Sa  will  r.iii  ira  lilt  inn  ap  n  i  pnan  t  .'ii,  .'i 
a '.'.i  i  I  .il)  I  a  t.',  Ida  n.'sa  la  I'lrn  vahiila,  ar  i  at  ra  iii.inp.'Ua  r  -inst  in 

an, li  labia  I  ,'r  ihair  iin  I  .'a.!  i  nn  .  lha  .lava  I  .'ppn'ii  t  a!  p.'rial'Ii 

units  !i>r  in-pl.iai'  ,  la.ininn,  .'I  tlnsa  hasas  bi  U'W  di ak  a.'nld 
variMiit  liirtliar  aansidar.it  ian. 

1 . 2  .  r  I  ..i  I  I  ary  hr  I  i  na^n.a 

Kaliawil  .’t  |•■lin  w.itar,  washdairn  W.ltar  .ind  wasla 
I  i  (|i  i  i  .Is  tilt  -pill  r  ,i,  .'  iriiii  I  1 1 1  in  t  ha  ,n,.i  I  I  a  ri'  is  t  a  in.'  ,i  a  a,'i;:- 
plisilad  hv  .■;l..pin,n  tlia  l.'Uai  da,  k  iindar  tha  pipaw.iv  ta  .l  safias 
at  sumps,  '.ihifa  I'am  ailaii  t  I  \  -  i  ns  t  a  I  I  ad  sump  piiltips  pirk  up  tlia  a  i  I 
a. 'll  t  ,i".,  i  n.i  I  I  d  u.itar  ,iivl  d.isaharn.a  it  inti'  tlu  ailv  ii'.isli  main. 

i .  2  .  S  I  .’ad  i  nn  Arms 

111  a,  a  .'id  an.  >  with  t  lu'  St, it.  riant  at'  Wark,  luisa 
stati.'iis  lia'.a  ba.  n  pravi.;.  d  l.'r  a.iab  sarvi.i'  pravioir  lv  listad,. 
ilawa'.’a  r ,  til.  \.l\v  sh.'iil.l  ..’ti-  i  d.  t  tli.-  iisa  .'I  !  i  Xi'd  ,  i.’iintai- 
li.ilaiu  a.l  1,'. 1,1  inn.  .ir";s  in  I'l'M  aii.l  'p-  >  sar\'iias.  Kli  i  1  a  tiiis  is 
in  a|'pasitii’n  t  .'  tlia  .-..n,  .-pt  at  ,|  ...mplataK  .  Iiair  iipp.r  da.  k 
l,.r  till'  piir,  .lin.nilii  iiit  .id  v  an  t  ,i  .'as  in  I  .ib.'r  s.u'iipn.s  .aid  sani- 
l.it  ian  inpri'Vimanl  m.iv  ba  ra.ili/i-d  bv  lluir  nsa  .  ti.'mmir.i.illv- 
.1  va  i  1  ab  1 1'  d.a.'i.as  .ir.-  ra.nlilv  ,  i  n.  i  i  1  .ib  1 1'  b.'th  in  .mIi  1  <  ,ind  sha.iva 
la  .ii'.n,  .1'.  id,  111  ilii'd  in  lha  N.-WldM'  Di-si.n.n  M.iniial  l)M-2d.l,  .is 
Wall  .IS  ]>.in  t  .  in  r.ipli  .lasin.n  tv|'as.  Than  ara  widi'ln  iisad  in  iiuiiis- 
tri.il  and  iii.iriiia  tarmin.il  .ip]ilia,il  ian.s.  Spi',- i  a  1  i  zi'd  di's  i  n.n  is 
ri'.idilv  .iv.iilabla,  .ind  |.aw’ar  apar.it  ian  is  a.'niman|i  1  .uu'  w'itli  l.ir.pa 
.irnis.  Uliaii  nal  in  usa,  than  .ira  soaiiri'd  and  laakad  in  a  viTliaal 
.  (inr  i  pnr.it  ian  ai  anpv  inj;  littla  dark  .spaaa. 
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r.iKl't  arms  pt-r  pli-r  woulii  si  rvt'  bath  DI'M  and  .JP-5 
sar\’iai's,  rc‘plaaing  tin."  two  lioso  stations  at  oath  of  tlio  four 
horths.  V'ofv  1  i  1 1 1  o  savin);s  in  host-  I'osts  would  bo  roali;cod, 
howo\'t'r.  Tho  operating  envelope  of  the  arm  is  I  ixt'd.  so  a  short 
length  of  hose  winilil  be  retinired  to  reaeh  the  eonnoct  ions  o!  the 
dil'fereiu  ships  served  at  the  inbotird  berth.  .Additional  luiso 
woultl  he  roiiuired  fi'r  liiading  tho  nested  ships  aiul  a  loading  arm 
pro\  itles  no  speei.il  benefit  for  then'.  The  lirst  luvso  Li'iiius  t  ion 
would  he  made  up  on  bo.'ird  thi>  reeeiving  ship  by  shipboard  pi'r- 
soniul.  i'ior  persiMinel  would  unltiok  the  ve  r  t  i  t  .1 1  I  v -s  t  '  >s.,!  arm, 

opii'ali  it  to  I'eaeh  the  orewmen  tui  board,  aiul  open  tiu  '.'a  I  vo 
will  r.  the  '-liiphoartl  ei>nneetions  were  eomplete.  Drip  pans  lo 
prevent  spillage  on  boaril  when  the  Imses  are  be  i  nv.  di  ..onneoted 
woultl  be  the  resptuis  ib  i  1  i  t  V  t'f  the'  ship. 

Sini'e  the  Ksitliti);  .lint  is  se  1  f -tl  ra  i  n  i  n  i  rom  the 
apes,  the  i  e  r -o  p  e  r  a  t  t'll  .-t'lil  valve  all.iws  the  tinlhi'arti  lev  tt' 

drain  tt'  tile  shipht'artl  tuel  tank  anil  the  inht'artl  leg  ami  vert  leal 
Sett  it'll  to  tirain  Iruk  to  the  pier  ga  I  1  t  rv  main  it  it  is  not 
press  ur  i  vetl .  I'lteii  the  loatiinv,  arii:  is  I'lUintltsI  on  a  shallow 
peile'Stal  in  the  midtile  I'f  a  I'onirete  basin  with  a  sump  adjarent 
to  the  p.eilestal.  Atl  i i  n  i  n the  li'>aili;tg  arm  base  atop  llu' 

[H'tle'stal  is  a  small,  i  lu■sp.en^■  1 've  goar  pump.  rut  1  ,'il  trappid 
wittiin  tht'  inh.'ard  leg  ami  verti>  al  set  t  i.ui  'tia'.  ,  tin  relore,  be 
punipeil  aroiiiitl  the  eli'seil  loa.Iing  arv.  hl.'ok  valve  am!  into  the' 
pressurizetl  niain  without  spillagt  . 

k'ht'n  liihritating  the  swivel  ji'iiits  .t  d  i  ssemh  1  i  ng 
tliem  I’lir  ma  i  iUt  iiaiit'e  v'r  rep  I  u  fmeiit  ,  small  arkuints  t't  oil  or  vfe'ase' 
"lav  be  spilleii.  Vh  1  ■’  is  eau'ht  in  the  basin  (whith  m  iv  aiso  fill 
with  rain  water),  diluted  with  wale-r  aii'l  tiraiue'tl  ti'  the'  sump,  from 
whei't  till  t'ilv  mixture  mav  he  pumped  inti'  the'  tiilv  waste'  main. 

'.•.'h  i  1  e  l.'atlin;'.  .trms  are  t'ftlinarilv  assiieiate'd  with 
h  i  gji-v.' 1  Ill'll  ust'rs  su.  h  as  marine  hulk  lo.uling  terminals  and  pie'rs, 

•  omnk'rt' i  a  I  lankt'r  operat  it>n,  fuel  dt'oks,  etc.,  the'  labor  savet!  and 
spillage  previ'iitetl  is  a  lunt't  h'li  t'f  t  lu-  numher  of  times  iisid,  nt't 
the  total  volume'  pumpeil  through  them. 

Cons  i  til' r.i  t  i  on  of  the  use  ti  f  Itimliiig  arms  in  tin 
st'wag.e  serviee  opens  the  pt'ssihil  itv  ol  tie' vi' 1  op  i  ng  a  tre'.itin.. 
unit  for  tlei'on  t  am  1  na  t  ii'ii  in  iil.iee.  .Afti'r  len,gthv  I  lushing,  with 
saltwater,  a  el  1  s  i  n  tec  t  .an  t  et'uld  he  inji'cted  into  the  capped  out- 
hoaril  coupleT  through  ;i  small  sei'ondarv  opening.  fhe  d  i  s  i  n  I  ec  t  .a  n  t 
could  flow  thrtiiigh  the  .irm  .ami  into  the'  sewage'  main. 

In  .inv  event,  t  lu'  development  o  I’  a  s  t  and.ird  i  xed 
I  lushing  aiiil  ehemieal  tre.atnient  svstem  ft>r  sewage'  hose',  whieh 
ct'uli!  hi  loc.atetl  on  the  lower  tleek,  toulti  lu'  given  cons  i  de  ra  t  i  im . 
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4.0  FULL  SCALK  MtHlK-l'F 


A  simpK'  slii'p  fab  r  i  i';i  t  imi  dfsi^n  fur  a  full  sialu  nuuk-up 
of  a  section  of  the  pile-supported  pier  eoiicept  was  develuped. 
This  is  shown  on  Drawings  17  and  18. 

fhe  nKU'k-u|)  is  designeil  to  be  eonstrueted  econonii  ea  1  1  v  of 
standard-size  lumber  and  plywood  on  a  eonerete  foundation.  Tlit 
dess  i  gn  wil'  aeeept  personnel  loadings  i' f  100  psf.  This  wm  1  1 
I'erriit  aei'ess  bv  personnel  to  all  portions  of  thi'  nioek-up  in 
order  to  pro\'itli'  a  true  spatial  expi* r ienee  of  all  aspects  of 
the  I'.allerv  eon  f  igura  t  ion .  All  elements  of  the  gallery  design 
a  ri'  mc'deliul  and  are  painted  to  provide-  for  easy  component 
i  den  t  i  f  i  ea  t  i  cui . 

Ihe  lull  scale  moek-up  provides  an  i  nc- xpiens  i  vc-  means  of 
ecaluating  tlu-  adecpiaey  of  the  human  engineering  aspects  c' i 
the  desigpi.  fhe  positioning  ot  the  varii'uis  Cctmponents  of  the 
gaMerv  mav  be  i-valuated  through  actual  simulation  of  t  he- 
operat  ional  proi'edures. 

Validation  of  the  design  concc'ius  and  verification  of  the 
positioning  c' f  all  c'f  the  g.allerv  elc-ments,  their  re  1  a  t  i  cmsli  i  p 
to  c-ach  other  and  the  work-space  areas  available  mav,  there¬ 
fore,  be  acc'c'mpl  islu-d  before  incorpor.it  icui  into  a  pic-r  cini- 
st  met  ion  prc>  jec  t  . 


b.O  KFSn.TS  AND  CONCIT'S  lON.S 

Concepts  Wi  fe  di  vc  lopc-d  for  I'pen  and  c]osed-tv]'e  utilit-.' 
galleries  suitable-  to  p  i  1  e-sui'p-' rtc-d  piers  and  float  iiy.:  piers. 
Alternate  appro. iches  to  the'  conce-pts  ce'ne-e- i  ve-d  during  their 
development  .ire-  ine'iuded  in  Api'endix  B. 

Di  i'init  i  ve-  de-signs  were  |irepared  for  the  recomriendeil  piK- 
suppoi'ti'd  pier  e-i'nce-pt  plus  an  altern.ate-  vchii-h  redui'es  the 
Vertical  dimensimi  bv  eun-  loot  when  siuh  .1  reshn  tioti  is  In-iu  - 
ficial,  e'.ising  construction  whe-n  it  is  subjected  to  lii-itiug 
tid.il  constraints.  De-finitive-  drawings  were  .ils-i  prepared  tor 
a  t 1 oa t i ng  pier. 

The  couee-pt-;  ree-i’mn;i-nded  lor  both  the-  p  i  1  e-s  ipipo  r  t  e-ei  pier 
.uiel  the  fle’.iting  pier  .ire-  simil.ir.  Both  concepts  used  an  "open 
g.illerv"  eoncept  ,  that  is.  both  h.ave  openings  for  sh  i  p- 1 1--- - In- re¬ 
nt  ilitv  line  egri'ss  which  .ire  esson  t  i  a  1  1  v  cent  invious  .ilong  the 
entire  length  of  the  strucleire.  This  continuous  access  is  a 
distinct  advant.ige  which  mav  allow  utility  stations  to  be 
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ir.  BFRIHINC  PIER  LIGHTING 


(Sl'BTASK  NO.  2) 


rliis  subl.isk  inv.ilvis  t  lu-  i  iivi's  t  i  ga  t  ion  and  do  vo  I  opmonl  of  rc-quiro- 
:’ionts  I'oi'  siiitahio  lip.htinp  iiUonsiLy  li‘voIs  for  horthiny,  pier 
doiks,  and  a  pro  1  i  rni  n.irv  di-rinitivo  di'si>;n  for  a  liyliLlny  systoni  to 
[irovidi'  tlii"^o  lovols  with  a  minimum  of  oompotUMil s  that  interfere 
with  other  pier  dook  f  nn,  t  ion.-v . 


1.0  EX  I  SI' INC  EACH  I  LIES 

Brown  N  Root  ho  vi- 1  o  pinion  t  .  Ino.  (HARni)  personnel  visited  the 
ijorthiny  I'ii'rs  at  the  San  lii.-yo  Naval  St  at  iioi  on  Oetober  1  3  and  14. 
1982  (soi'  Appeiiilix  C), 

The  onl\'  pefant-nl  pier  liy.litini'  <'n  anv  of  the  piers  eonsisted 
of  shadi'd  eiirb  li>',hts  at  about  SO-loot  inter\'a!s.  The  off-pier 
1  i  I'ji  I  i  n  v,  Ie\i  1  wa-  low,  ■  r  i  r  i  nat  i  n  v,  I  rom.  shipboard  lights  li'eati-d 
:  r o";  .’I)  loot  t  '  '->'1  foot  al'ove  the  rain  pier  deok,  whieli  ri-siilti'd  in 
r  indori  1  ;  ,'Ju  ;-itt>  .  I.ivht  loveis  wote  metered  I'li  Piers  Number  2 
i:td  Nur.ber  '  U'in.'  a  NTCli'N  I’lltHKONIC  foot.andle  rirtiT  (Model  C19, 
Namber  1 i  >  i  .off  .  t .  d  'or  ■.  isual  an<!  (-osini-  response.  Hie  woatiur 
V  1-.  ideal,  .  Uar  k'-,  w  i  t  ii  i  I  >■ ',0111  rat  uri.'  I'f  api'TOX  i  mat  1  1  v  70  E.  Tlu’ 
iir.lit  pattern  i  ro'  tin  pi, a  ourl)  lixtures  i'(irr.ed  a  fan-shaped  ton- 
’iruritii'i;  witli  li.dit  intensities  i  rmual  i  a  t  e  1  v  adjaernt  to  the 
:  :  -.t  ur<.’s  rare'inr,  :  is'r.i  10  i,,  20  1  o,'l ,  and  1  es  .  llii  s  rapidlv  d  i  mi  n  i  slied 
to  an  i.nreadabli  I  >-ve  I  t  i  v,  I,  ,t  t<'  tiui  feet  .iwav.  The  shipboard 
li.'litinr,  fixtures  pr,’vide,l  a  pi,-r  K’Vel  livlitiii);  of  less  than  five 
!  o,\ t  I'and  Us  at  the  two  tliree  bri>’J)li'Sl  spots  alony,  the  pier.  fhe 

bertlied  ships'  yanwavs  w<  re  livjited  with  si>  1  f-eon  t  a  ined  rows  (if 
sma  1  1 -Wat  t  aye  lamps.  nie  pier  was  yi’ner.tlly  f  nw  of  surfaei.' 

.'list  rvut  ions ;  lu'Wever,  where  ,'bsi  met  iiuis  did  exist,  tlu'ir  initline 
was  d  i  s  t  i  nyu  i  shah  I  e  so  as  not  t,i  !),•  a  trip  hattard  to  pedestrian 
traffic.  All  ,>f  the  herthiny,  piers  observed  were  found  1 1'  iiave 
illumination  levels  i-ssentiallv  the  same  as  tlmse  measured  (Ui  Piers 
Numbc'r  2  and  Number  1. 

Rase  piosonnel  slalr'd  th.il  when  topside  tasks  require  a  hiyher 
illumination  level  th.tn  is  normal  on  a  pier,  t,-mporary  liyjitiny, 
fixtures  siqiplied  bv  t  lu’  N.ival  Rase  are  ripyi’d  to  provide  liphtiny 
adequate  for  the  task. 

Fr(im  the  observal  ions  .and  cniiments  made  at  tlu'  N.aval  Base, 
eertain  probli-ms  aiid  needs  appear.  riie  San  Hieyo  Base  has  .a 
built-in  re(|uirement  that  temporarv  liyhtini;  be  used  because  t' f 
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the  minimal  amount  of  permanent ly- ins ta  1 1  ed  lightini;.  A  "clean 
deck"  which  the  curb  liglit  installations  provide  is,  tlierefore, 
not  possible  to  maintain  during  periods  of  nighttime  activity, 
rhest'  [)roblt'ms  tend  to  exacerbate  existing  conditions  associated 
with  station  personnel  regarding  crew  sizes,  working  hours, 
planning,  scheduling  and  safety.  Ttie  working  situations  and 
conditions  observed  are  extremely  labor  intensive. 

Numerous  telephone  conversations  were  conducted  with  personnel 
at  various  Naval  installations  on  the  East  Coast,  including  those 
at  Ctiarleston,  South  Carolina  .and  Newport,  Rhode  Island.  Some  of 
tile  comments  received  expressed  facts  and  opinions  including: 

o  Sodium  lamps  are  preferred  over  mercury  vapor  lamps, 
.altliougli  both  are  used.  One  station  was  originally 
equipped  with  mercury  vapor  lamps  and,  as  piers  are 
updated,  the  lamp  replacements  are  sodium. 

o  Curb  lamps  .are  useless. 

o  A  light  level  of  20  footc.andles  is  not  att.i  in.able  on  a 
pii'r  having  a  "clean"  main  deck. 

o  A  light  level  of  fivi-  footcandles  may  be  achievable 
hut  not  with  uniform  intensity. 

o  Any  topside  obstruction  will  be  destroyed  by  forklifts. 
tru..ks  and  the  like. 

o  1 1 1  umin.it  ion  of  the  pier  from  tower-mounted  fixtures  at 
e.icli  end  of  the  pier  was  used. 

o  One  berthing  pier,  which  is  1,000  feet  long  and  200  feet 
wide,  has  a  covered  topside  shed  over  part  of  the  pier. 

o  Safety  is  empliaslzed  and  praitired  at  the  stations. 

o  Wliile  the  light  levels  have  not  been  read  and  recorded, 
some  are  estimated  to  be  between  five  and  ten  foot- 
candl es  . 

o  Luminaires  are  n.'unled  on  the  sides  of  a  piiT  shed  and 
also  on  poles.  Poles  d('  not  cause  undue  problems  on 
that  pier. 

o  Lights  are  sometimes  required  during  normal  work  hours 
because  of  tlu>  geographic  latitude. 

o  Light  levels  of  five  to  ten  footcandles  are  sometimes 
justified  for  security  reasons. 
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Tho  exist  iiii;  t.u’ilities  .it  sumo  st.it  inns  we  le  cons  i  dt.' ri-d  to  be 
s  ubnia  tit  i  na  1  .  Altliougli  nc'  lij’Jit  level  readings  were-  known  to  liavc- 

heen  taken  and  rei'orded,  even  tlie  niar^'.inal  improvement  in  li)j,lit 
intensities,  resulting  in  lamp  elianges  from  meronrv  vapor  to  high- 
[iressiire  sodium,  was  viewed  as  an  improvement.  It  would  be 
interc'sting  to  determine  if  perii.aps  piuir  lighting  and  l-::,ited 
\isibilitv  are  in  large  part  responsibK-  for  tiie  practice  of 
|ib\'sically  dc’stroving  topside  obst  met  ions  hv  moving  vehicles. 

Some  piers  liavi-  building.-^,  light  polc-s  and  an  c‘st  incited  live  tc' 
ten  focit  cand  1  es  oi  light  on  the  main  deck.  These  topside 
obs t  met  ic'ns  are  nc>t  considered  proiilems  on  tlii'se  installations, 
perhaps  because'  they  can  be  seen. 
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o  Ship  bcrtliiiiK  support,  lio ti- 1 /housekcep in services, 
intermediate-level  ma i n ti'iiance  and  refit,  and  the 
iver  incri’asin^  operational  training,. 

Tile  first  two  categories,  whiidi  are  generally  manual  tasks 
involving  medium  to  large  phvsical  compotun  t  s ,  liave  low  liglit 
le\'el  requirements.  file  third  categorv  ( pa  r  t  ii.'ul  a  r  1  v  oiier.i  t  i  ona  1 
training),  oft>.'n  dealing  wilii  smaller  piivsical  com]Hinents  wliicli 
reciuii'i.'  color  matiliing  and  tlte  reading  of  written  material,  will 
re(]nirL'  a  significantly  higlier  lighting  level. 

file  i9HI  Application  Volume  ot  the  liiS  l.ightinj;  handbook  states 
in  Sect  ion  d,  "I.  i  gji  t  i  ng,  Svstt'm  Di-s  i  g,n  Considerations,"  I’.age  2-J, 
"Illuminance  Si'liution  ami  App  I  i  lat  ion , "  that  sincL'  1958,  tlu' 

Societ\'  has  beiai  pulilishing  single-value  illuminance  ri'comnu  auia  t  i  on  s 
based  on  a  p.u'tlioii  es t .lb  1  i sited  .at  th.at  time.  Since  1979  ,  the 
So.'ietv’s  coninittei'S  have  recommended  new  interior  lighting  stand¬ 
ards  using  a  ni'W  r.ange  .a|)|>ro.ich  witli  .a  we  i  gh  t  i  ng- f  .ai- 1  o  r  gnid.anct' 
svstem  ft  fleeting  1  i  gh  t  i  ng-pi>  r  f  o  rmance  trends  found  in  researih. 
Since  thise  lu-w’  st.and.ards  h.avr’  not  .as  vet  been  ap-piied  to  exteriors 
■and  Certain  other  .ippl  i  c.at  itnis ,  tin-  Socic’lv's  original  recom^lenda- 
t  ions  still  .ipplv  for  outdoor  i  1  1  urn  i  n.a  t  ion .  From  Figure  2.2  of  the 
1 FS  I  iciiting  H.mdbook  -  l‘‘Hl  Apjdic.il  iiMi  Volume,  the  v.alues  in 
I  . ah  1  e  I  I-  i  are  cj  .an  : 


TABl.l,  I  1-1 

IFS  KFFOMMFNDF.I)  I  I.'I.Vm’i  .\A.\('F,  l.FA’Fi.S 
(AS  FXlRACTFn') 


AKFA/ACTIVI fY 


FOOTCAM'LFS 


I’iers 


Freig.ht .  20 

I’.assi-nger .  20 

Active  Shiitping  Ansi  Surrounds.  ...  5 

Sh  i  py  ,irds 


i.i'ner.at .  5 

Wavs .  10 

F.ab  r  i  c.a  t  ion  Are. is .  ill 


Sa'Ction  2,  "l.ig.hting  Svsti'm  Design  Fonsiderat  ions"  (I’.iges  2-44 
.and  2-45),  "l.ii’hting,  for  S.afetv"  ol  the  I  Is  l.ichting,  handbook  -  1981 
Apjilic.at  ion  Vo  1  uim-  statei.:  ".  .  .  Sail'  loiulit  ions  .ari’  I'ssentical  to 

anv  inhabited  sp.ace  .and  IIk-  elU't  I'l  ligtit  on  .ilcts  must  bi'  con- 
siiU'red.  The  env’i  ronment  shout  il  In-  des  i  i-ne.l  to  lulp  compens.ite  for 
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tliL’  liniiL.it  ions  of  huin.m  o.i  p.ib  i  1  i  I  y  .  .\nv  f.iclor  tliaL  aids  visual 
o  1  f  o  V  t  i  vanu  ss  i  nc  nsisos  llii'  |irol)ah  i  1  1  t  v  th.u  a  ptrsiin  will  ditoLt 
tho  jtotontial  I'.iiisi-  of  .in  .ua-idont  .iiul  mt  to  vcUTLat  it.” 

i.ihlo  11-d,  0x1  r.uli'd  rroiii  tlio  IMS  1.  i^li  t  i  n Handbot'k  -  1981 
Applio.'.t  ii'ii  Volni-.w,  1  ists  "  i  1  1  iinii  n;ini-o  U'vols  r^'yardod  .is  absolute 
mininiums  Tor  saiitv  .ilont'." 


TAbLK  11 -2 

IKS  1  1.KKM1N.\n’cK  Ll'.VKLS  KHR  SAFKIV 
(AS*  KXTKACTKnV 

lia/.inls  Koqnirinp. 

Visu.il  Doloot  ion  Sli.dit  H  i  ith 

.  V'  .  .  Cd-  .  .  . 

\o  rni.i  1  .Ao  t  i  V  i  t  V 

l.i-'vol  l.i’w  Hipji  l.ow  Hii-t'i 

!  1  1  nnii  naiu  o  l.ovols 

lo.^t  o.ind  I  I's  0.5  1.0  2.0  5.0 


3_.0  IXOrSTKlAl.  i;_Xt’i:KlKX(:K 

Tho  jio  t  rooluaii  i  I'.i  1  /  pit  ro  1  (.•nn.  and  lal.itod  indnstrios  h.ii'o  2A-bour 
por-d.i\  oi'orat  iiMis  wbiob  nso  both  j'l’ rm.ini'n  t  1  y-nio  nil  t  od  .ind  port.ablo/ 
tintpofar''  liy.ius.  Iso  vit  pi'r  t  ah  K' t  or.iporn  rv  \i);lus  oia-urs  inl'n- 
qncntlv  to.  a.,  onoi'  .i  vi-ar)  .ind  is  prompti'd  by  a  lU'od  lor  .ibo\'o- 
normal  (qii' r.it  i  ni;  1  nniinosoonoo  lovols.  Kxporionoo  rovo.ils  sonio 
uso  i'll  1  iao  t  s  : 


.>  Tho  nso  o>  1  KS-roooinmondi’il  1  nni  i  nosionoo  lovols  vioUis 
non’  li;tht  tb.m  is  lua'dc'd  to  s.ii'oly  o|U'rato  indoor/ 
ontdi'or  nianni'aot  nr  i  ny  plants. 

o  Install. It  ion  of  a  porniaiunit  lis'.liliny  svston:  should  bo 
.ido(|nato  for  all  an  t  i  c  i  pa  t  ml  fri't|nontlv  roi'iirriny 
tasks  with  spariny  nsi-  ii  f  s  niqi  1  onii'ii  t  .i  1  liylitiny. 

I'.y.,  for  infri'qnoiU  or  nn  fiirosiam  ma  i  n  t  ontinr  i’  lurn- 
aroniuls . 

o  i'lu'  l.ibor  and  oqnipmont  roqniri'd  to  transport,  riy  and 
roniovo  toniporarv  liylits  is  oqni  valent  in  oost  to  tbi’ 
initial  i  n  st  <i  1  1  at  ion  of  .i  |ii'rnianont  svstom. 

o  riu'  storayo  and  h.indliny  of  individual  liyhts  .ind  tboir 
mounts  rosnlts  in  a  biyh  broakayo  rate. 
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o 


Avdid  designing  pi?  rm.intMi  t  light  in;  systems  witli  a  known 
need  for  auxiliary  por  t  ab  1 1'/ t  enipo  rary  lights  bnt,  when 
tlie  need  docs  arise,  use  luminaires  mounted  on  wiieels. 


o  Portable /temporary  ligliting  will  not  provide  ttie  quantity 

and  qualitv  of  illumination  sought. 

kis  ojumendi'd  lie.lu  levels  (publislual  in  tlu‘  1981  Ajip  1  i ea t  i on  \'olu;iie 
of  ihe  Its  l.ighting.  Handbook )  have  remained  unehangL'd  s  iiue  19b2.  The 
maiui  fa. ■  t  uiers  and  marketi'rs  of  ligliting  system  eomiionents  eontribute 
lu'ivil\  to  the  vonti'Ut  of  IKS  and  althougdi  their  input  is  usidul,  their 
eoniposite  reeiimmeiul.it  ions  may  not  best  serve  spei'ilie  nL'eds  . 

Till'  |U‘ t  roehemi  eal  /  pi' t  ro  1  eum  and  ri'lati'd  industries  ti'iid  to  down- 
graili'  the  re eiimmendi'd  light  values  publisheil  bv  IllS.  The  eomiron 
approaeh  to  outdoor  1  i  >’h  t  i  ng  di'sign  is  to  minimize  the  total  number 
of  1  i  eji  t  sourees,  to  use  loiis'.-life  lamps  .and  tii  maximize  tlu'  use  of 
h  i  gli -wa  1 1  age  luminaires.  ilii'  h  i  gh -w.it  t  agi-  lirainaires  ean  be  suci'css- 
fullv  ajiplied  .'11 1 V  f  roi::  'cmting,  heights  of  o\'ir  20  fei't.  Outiloor 
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deai.'iur  .111  a.id  i  t  i.'ii.i  1  tool.  Light  p.itti'rn  eonlrol  and  the  use  of 
lewer  bill  iar.'er  lumin.iires  with  higher  effieieiiev  have  allowed  the 
I .  ".ve  r  i  n,'  .'f  ‘otal  ligjit  output  without  saer  i  f  i  e  i  ng,  light  qualitv  and 
util  i  tv.  Thi'Se  iniiov.it  ions  li.ivi'  permit  ti'd.  ,i  1  on 1 1' rm  ii'uuetion  of 
applied  liejit  li'Vi'ls  from  tiu'  ria-ommendi'd  K'Vi'ls  without  i  eopard  i  z  i  n  g, 
personnel  he.ilth  and  s.ifetv. 


l.lCilllNC  INDLSIKY  lalKU'ARI'  I  OOK 

Sinee  m.ijor  o  in  uf  .u- 1  u  re  rs  have  o|itimized  lixture  desigqis 
utilizing  computer  l  I'eliiic' 1  og.v  .  fut  uri'  light  fixturi'  e  f  f  i  e  ii'iiiv 
ineri-ases  will  be  small.  Llieri'  is  ,ui  I'ffieii'iiev  improvi'ment  .is 
lamp  watt.iges  iiiere.ise.  Fixture  cles  i  g.ns  are  now  .ivailable  with 
sh.irp  beam  eonlrol.  I’n'seiit  h  i  gh-per  fo  rmaiiee  1  ,im]is  iiperali'  no. li¬ 
the  eritie.'il  t  I'mperat  ui'i-  I'f  the  1  .imp  mati'rials.  I.aniji  i' f  f  i  e  i  ene  ies 
.ire  not  expeetiul  to  improvi'  s  i  gn  i  f  i  ean  1 1  v  pending  de  ve  1  opmi'ii  t  of 
new  1  .iniji  materi.ils.  Information  from  the  lighting  fixturi' 
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iiulustry  indifiites  that  future-  lighting  improvemc-n ts  will  be  essen¬ 
tially  in  the  efficiency  of  fixtures  intended  for  use  in  multiple, 
high-level  applications.  Thus,  lighting  designs  which  are  based  on 
tlu-  use  of  the  luminaires  of  current  manufacturers  are  not  likely 
to  become  obsolete  in  the  next  10  to  20  years. 


5.0  LIOHTI.M^SYSTKMS 

fht  existing  methods  of  lighting  Navy  piers  have  been  investi¬ 
gated,  industrial  mithods  compared  and  future  trends  discussed. 

The  evaluation  ot  available  systems  is  discussed  in  this  section. 

5.  1  Al.TKRNATK  SYSTEMS  CONSIDERED 

flu-  use  of  portable  "plug-in"  type  lights  mounted  aboard 
ship  but  dock  fed  is  a  hybrid  arrangement  with  multiple  disadvan¬ 
tages.  This  tvpi-  of  lighting  svstem  satisfies  the  "clear  deck" 
restraint  h\  passing  the  prohleni  tc'  the  ship  deck  and  fails  to 
eliminate  asst'ciated  high  maintenance,  liigh  breakage  and  high  labor 
costs.  Mobile  cranes  ari-  required  to  mount  and  secure  large  wattage, 
plug-in  luminaires.  This  task  can  only  be  completed  after  the  ship 
is  berthed  ratlu-r  than  before  berthing,  which  impacts  the  scheduling 
of  station  personnel. 

The  use  of  portable  "plug-in"  type  lights  on  the  upper 
de^k  ,ilsi'  results  in  several  disadvantages.  The  application  of 
anv  suppl  fgieata  1  lighting  technique  incorporates  all  the  econoniit 
d  isadvan  t.  .li-es  exper  ietu  ed  using  the  shipboard-mounting  scheme. 

Other  nesgitive  aspects  are  that  the  "clear  deck"  objective  is 
violated  thus  causing  cluttc-r  and  trip  har.ards.  The  quality  of 
the  light  obtained  will  bi.-  poor  and  will  produce  glare  problems. 

Tlu-  use  of  stanch  ion-imninted  fixtures,  with  the  stanchions 
being,  rei-nn-able  from  the  main  deck  when  not  in  use,  results  in  a 
paradox.  I’ermanent  I  v-mounted  stani'liions  on  the  main  deck  offer  no 
i  n  te  r  f  (.  rent  i'  to  main  dick  u.saj-.i-  when  thi-re  is  no  activity.  Wlien 
there  is  n--  main  dick  activity,  the  ri-nxivable  stanchions  are  secured. 
IvTii-n  thi-rc  is  main  di-i  k  activitv,  the  removable  stancdiions  are  in  use 
part  tini'.  There  an-  uo  advantages  for  such  an  arrangement.  TIu' 
d  isadvant  agis  incliule  high  cost,  high  maintenance  .and  high  breakage. 

flu-  usi-  of  riii-ssi-d  curb  lighting,  as  observed  at  the  San 
Dieg.ii  N'av.il  St, it  ion,  makes  ni'  light  contribution  to  a  we  1 1 -des  igned 
bi-rthing  piir  lig,hting  systi-m.  Tlu-  pier  deck  is  clear  but  the 
illumination  is  in.idi-quati-  and  light  patterns  are  unacceptable. 
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Tlu'  usi-  of  po  1  i‘-numn t fd  fixturi-’s  in  o lusters  provides 
noticeable  advantaf;es  in  power  e  f  f  i  c  ii’ni’ i  i-s  ,  economics,  safety, 
flexibility,  versatility  and  light  control.  A  [)roperly  designi-d 
system  using  long-life  lamps  and  high-quality  fixtures  will  be 
virtually  maintenance  free,  will  not  require  s upii  1  emen t a  1  light, 
ami  l1k‘  areas  when-  work  tasks  are  |>i' r  f<')  rmed  will  bt'  uniformly 
lighted.  I'he  d  i  s.id  vant  .ages  .iri'  th.it  some  ai.ain  diu-k  clutter 
(.‘xists  .ami  the  lighting  system  must  he  desigileil. 

iiu'  use  of  perm.anent  I  y-mounted  fixtures  on  a  dedicated 
tow.ible  L  r.i  i  I  i‘r/cart  offers  some  .adv.antages  and  ti  i  s.a  J  van  t  .ages  over 
the  previv'c.s  .i  1  tern.at  ives  .  The  quality  eif  light  over  other  port- 
.ible  light  us.agi'  diu-s  not  impr()ve  but  the  time  .and  labor  involve- 
iiU'nt  is  reduced.  There  is  .tn  over. ill  reduction  in  deck  ilutter. 
first  losts  are  higher. 

It  shoulil  he  i;  a  ,.,|  th.at  .i  |U'rmanent  iK'ck  ligjiting  system 
should  hi'  designed  with  the  ide.a  th.at  no  supple.Tent.il  light  will 
be  useil,  thus  avoiding  tlu-  lU'ed  eviai  of  t  ra  i  1  er -mo  un  t  ed  port.ible 
I  i  gl  its. 

d  1)1  S  ICX  VAR  1. All!  T.S 

The  desic.iK’r  ■)!  a  piir  light  in,!',  system  ii.as  th.rei,’  [irimarv 
variables  ,it  his  disposal.  Ihe\'  ari.'  fixture  seK'i'tion.  heap 
■-.I.' I  ei' t  h'li  ,ind  fixture  ai.'unting  heii’.hts.  1  ;  i  a  ■,  tius,.  v  a  i"  1 .  lii  1  es  . 
in  e. injunct  ion  '.»■  1 1  h  .i  is'icputer  1  1  ith  t  1  n.;  des  i  gn  j'rograi:;,  piMvides 
a  ;ie',v'  .uul  powerful  .ahilitv  l.i  .ichuae  '-unt.ible  li.ghtin.'  for  the 
typical  pier. 

.Mthoug.h  aiereurv  v.ipor  lamps  .in.'  i  xL  l'iic  i  w  !  \-  usc'il  now, 

I  liev  li  e  r.ipidlv  h>  ing  ri  pl.ua'd  bv  i-iipteveii  I, imps.  Mertur'.'  vapor 
'.imps  'ii.iv  I’e  preti-rred  I'or  t  ra  i  1  •.  r-moun  t  i.d  fixtures  hecausv.'  of  the 
lower  .'lari'  efi'ect.  Till'  usi'  .if  i  nc.aiulesc«.'nt.  1  .imps  is  not 
rec.i'ii:'. ended  hec.iusi  .»!  low  eilicieiicv  .ind  short  lift.'.  lligii- 
■pressiire  sodium  l  imp-i  .ire  ,i  superior  li.'lit  soiirci.'  with  high  efli- 
.  ii  iicv  .ind  long  hurnin.-,  hours,  providing  ..ceeptahK  color  .ind 
■n.a  i  nt  enatiie  o!  g.ood  lumen  output.  Metal  halide  1  anip.s  h.ive  similar 
,ippl  ic.it  ion  I'i  li  ig.h-pres.,ure  sodium  lamps  excein  tlu'v  .ire  s  1  i  gh  1 1  v 
1  ess  L'  f  f  i  c  i  ell  t  . 


h.O  KfCOMMT.XnAT  lOXS 

This  section  presi'iits  li..\KI)l's  reconime  nd.it  ions  for  i  1  1  nni  i  n.i  t  ion 
intensities  and  tvpe  ol  1  i  gli  t  i  it,!',  system. 


b. 1  ILLUMINATION  LEVELS 


For  safety,  the  minimum  recommcmded  maintained  main  deck 
illumination  level  sliould  be  0.5  foot  candles. 

For  high  tempo,  24  hour/day-type  tasks  as  listed,  tlie 
recommended  main  topside  pier  illumination  level  should  be  5.0 
f oo  t  cand 1 es . 

6.2  LIOUTINO  SYSTEM 

Till'  use  of  pole-mounted  fixtures  in  clusters  is  recommended. 

The  illumination  levels  recommended  may  be  obtained  with 
six  standards  for  a  1,200-foot-long  pier.  Tliese  standards  would 
each  mount  eight  to  twelve  h  i  gh-p  ressiiri'  sodium  fixtures  at  a 
fifty-foot  height. 

Section  7.0,  Computer-Di've  lopeii  Pier  Lighting  System, 
presents  ver  i  f  iiat  ion  that  tlie  recomnu'iided  illumination  li'vels 
can  he  attained  by  such  a  system. 

Ulii'n  a  lighting  system  is  designed  for  a  specific  pier 
installation,  that  design  should  provide  deck  illumination  at 
least  I'quivali'iit  to  the  comput  i>r-des  i  gned  s\stem  depicted  on 
Drawing  19,  and  with  e(|uivali'nt  components  shown. 

iiie  lumin.iires  should  be  circuiti'd  to  allow  for  selective 
light  control  appropriate  for  safety,  ship  berthing  and  high-tempo 
reel  u  i  remeii  t  s  . 


•''I'LR  li(;htin(;_  SYSTEM 

A  computer  proc.ram  has  been  applied  to  develoji  .and  verify  a 
lighting  design  lor  a  tyiiic.al  berthing  pier.  Several  cases  were 
analyzed  and  the  results  are  presented  on  Dr, awing  19  which  shoes 
footc.andli'  light  levels  which  g,eiu>rallv  meet  the  design  require¬ 
ments  t.aki-n  I'rom  the  piiT  lighting  recommend.!  t  ion  s .  Imiirovements 
in  this  design  .an-  possible  since  it  h.as  not  hi'on  optimized.  The 
light  levels  sluiwn  can  be  re.adilv  .ichii'ved  using  fixtures,  lamps 
and  poles  with  the  proi-.r.ammi'd  ch,ar.!c  t  e  r  i  s  t  i  es  indii'.ated. 

Tlie  objei.tives  ol  t  hi'  lii’.hting  svsti-m  .are  generally:  pl.aee 
.an  average  of  5.0  f oot I'.and  1  i-s  of  light  on  ,a  largi'  are,!  of  the 
pier  with  smoothiv  v.arving  inti-nsitv  li'Vi'ls;  ]il,ici'  lower  foot- 
c.andle  levels  at  the  outbi'ard  I'liil  of  the  pii'r;  usi'  I'liergv 
I'conom  i  ca  I  I  V  ;  and  providi’  a  li>',ht  i  ng  svsti'm  with  .idequate 
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lighting  for  multiple  tasks  (thereby  avoiding  the  future  need  for 
temporary  lights).  The  lighting  system  lends  itself  to  be  con¬ 
trolled  using  programmable  controller  logic  for  selective 
switching  to  furtlier  energy  economizing.  The  design  is  hazard- 
free  except  for  the  six  pole  obstructions. 

7.1  COMPUTER  INPUT 

The  computer  program  is  designed  to  store  statistical 
data  which  characterizes  the  physical  com[ionents  used  in  a 
lighting  design.  Manufacturers'  data  was  entered  into  the 
program  without  est.abl  ish  ing  tlie  merit  of  one  over  another. 

Thus,  the  stored  data  was  not  optimized.  The  number,  type  and 
wattage  of  the  lamps  and  tlie  aiming  points  were  altered  durini' 
numerous  computer  runs. 

The  principal  input  dat.i  used  for  the  final  computer 
run  consisted  of; 

o  Six  pc>les  -  SO-toot  long  at  specific  positions 
along  eitlier  side  of  the  pier. 

o  Kiftv-one  -  400-watt  lamps  in  fixtures  to  give 
varviiig  output  i>ho  tome  t  r  i  cs  . 

o  Four  -  100-watt  lamps  in  fixtures  to  give  varying 
out  I'ut  plu'tomet  r  i  cs  . 

o  Separate  aim  points  for  each  luminaire. 

o  A  dock  dimension  of  1,.'00  feet  bv  8f)  feet. 

o  Instructions  to  ri'.ui  footc.mdlc  levels  at  lUO 
points  on  t  ne  deck  .ind  SO  points  thrc'ugh  a 
vertical  section  exte-nding  fri)m  the  deck  to 
40  feet  above  the  deck  at  the  420-fimt  piiint 
along  the  pier. 

7.2  COMPUTER  RESULTS 

Drawing  19  presents  the  comput c- r-drawn  light  intensity 
curves  from  the  nunic'ric  printout.  Tliis  sample  berthing  pier 
lightitig  design  demons  t  r.ates  that  design  objectives  are  reascinably 
met.  Cood  lighting  h.as  been  .achieved  using  20,800  watts.  Further 
analysis  of  this  design  could  be  cc'nducted.  It  is  pcissible  and 
practical  to  observe  light  levels  and  patterns  resulting  from 
luminaire  programmiiig,  i.e.,  selectively  turning  luminaires  on 
or  off  according  to  light  requi  remc’nts  of  various  tasks. 
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The  primary  result  of  this  computer-designed  ligliting 
system  is  the  demonstration  that  a  1,200-foot  by  80-foot  pier 
can  be  liglited  safely  and  adeiiuately  with  a  minimum  of  tojiside 
interference.  Additionally,  the  use  of  computer  software  in 
lighting  system  design  has  a  broad  application  as  an  analytical 
tool.  it  can  quickly  and  accurately  evaluate  system  economics, 
light  intensities,  light  control  and  other  design  options  at 
minimum  engineering  costs. 


8 . 0  RF.su  U-  S  /\NT)  CON’t;  l.U  SIGNS 

Kami  1  i  ar  i -/.at  ion  with  present-day  lighting  systems  on  Naval 
piers  was  I'btaiiic'd  tlirough  .a  visit  to  the  San  nit'go  Naval  Station 
and  throug,h  telephone  conversations  with  I'ther  Naval  stations, 
ihefe  is  an  ('bviiiiis  lack  of  s  t  .anda  rd  i  >'.a  I  ion  among  the  types  of 
lightiii)',  s\stems  and  s  i  gn  i  I  i  c.iiit  v.iriation  in  the  lighting  levels 
iiapKui'd  bv  till’  varii)ie.  stations. 

Naval  nanii.ils  .ind  industrial  codes  failed  ti'  provide  ronsist- 
.  :!l  .’ui.lance  ahoul  the  iieces.s.arv  lighting  levels  for  the  various 
tasks  te  'h-  perliiraied  on  the  piers.  Industr''  e v.jh. g i ,_.uce  for 
similar  task  reqiT  i t  s  was  lUiiplovc'd  to  obtain  the  re  latnimended 
"■,ini"iu:’.  level  0.''  f oo t i-antl  1 1's  fcir  ove'fal!  lighting  levels  and 
a  ,  0  foetcandle>^  teg  ii  i  -Ji  -  t .  :-;pi'  t.asks. 

An  e-valiiatien  o  i'  the'  niirn'roiis  tvpes  of  ligiiting  systems  that 
la'iild  iie  e  ipli'cc  d  was  -aade  and  the  ccuiclusion  re.aclu  il  (based  tqion 
extensive  i  ttdust  v  i  a  1  exper  i  laice  )  that  standards  of  itioderate  height 
siipi'orting  mu  1 1  i  p  1 1-- f  i  xt  are  .irravs  i-ould  be  locateai  on  a  1,200- 
foot-long  piiT  with  minim, il  i  nt  e' r  f  e  nuiee'  with  c'thor  activities. 

in  fia  rma  t  ic'ii  c'ht.ained  from  tlu'  lighting  fixture  induslrv 
indie, ites  th.it  future  lighting  i  mpro  VeT.iiuu  s  will  he  essential  Iv 
in  the  efficieaic-v  of  fixtures  inteaideai  for  use  in  multiple, 
h  igh-el  evat  ion  ,ippl  ieat  ions  . 

A  eomputeri  zed  design  di-mc>nst  rated  that  suitable,  uniform 
lighting,  lovi-ls  ean  be  pro\-idi’d.  The  svstem  depicted  I'li  Drawing 
19  uses  six  aO-foot  staiukardi'  with  each  supporting  eight  tii 
twelve  high-pressure  sodium  fixtures.  ,\n  isophotal  plot  was 
compute r-gene rat ed  to  display  the  results  (see  Drawing  19). 
I’ortahle  units  are  neither  required  nor  recommended  when  the 
proposed  system  is  adopted. 

A  computer-generated  vertical  section  of  the  lighting 
levels  above  the  deck  is  also  given  on  Drawing  19.  Tli  i.s  shows 
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that  a  loading;  operation  usin^  cranes  will  liave  uniform  lighting 
levels  at  variiuis  elevations  above  the  deck  level. 


.lince  tlie  statidards  utilize  multiple  fixtures,  final  designs 
tan  provide  iirograminable  switcliing  to  obtain  the  minimum 
ri-'commended  overall  levels  of  0.5  footcnndles  and  the  triaximum 
recommended  5.0  footcandies  for  liigli-tempo  areas  with  selective 
reduction  of  ligliting  li-vels  for  berthing  operations. 

Altliough  cons  i  di‘ r.ab  1 1'  .idditional  work  would  be  needed  to 
acliievi'  a  final,  optimized  di-s  i  gn  fiir  .a  specific  pier  installa¬ 
tion,  the  comput(.'r  plot  shown  clearly  demonstrates  that  the 
light  intensitv  provided  is  birth  reasonably  uniform  and  complies 
with  the  recomnH'nded  illumination  levi'ls.  The  high-pressure 
sodium  fixturi‘  provides  an  acceptable  quality  light  of  high 
efficii’ncv.  Final  lighting  design  for  a  specific  pier  can  be 
comput  e  r-gi-ni- ra  t  ed  to  [rrovide  an  infinite  variety  of  solutions 
for  individual  applications. 
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APPENDIX  A 


i 

I 

•  TABLE  A- 

•  TABLE  A- 

•  TABLE  A- 

t  TABLE  A- 


TABLES 


-  SHIP  SERVICE  POINT  LOCATIONS 

-  TIDE  PLANES  (APPROXIMATED) 

IN  FEET  AT  SELECTED  NAVAL 
STATIONS 

-  LINE  SPACING  (UNINSULATED)  - 
CLASS  125  AND  150  LB  FLANGES 

-  LINE  SPACING  (UNINSULATED)  - 
CLASS  250  AND  300  LB  FLANGES 


1 


•  TANBOARO  BIDE  I  I  PORT  SIDE 


ELECTRICAU 


STEAM 


SHIP  CLASS 

AO-41 

FF- 

1062 

OD-S8S 

CO-47 

FFO-T 

AD'41 

FF- 

1062 

DD-Sas 

CQ-47 

FFO-7 

AO-41 

FF- 

1062 

D(H 

III 

o 

• 

DECK  NUMBER 

3 

3 

02 

03 

01 

02 

4 

4 

1 

01 

01 

02 

3 

4 

4 

1 

B 

FRAME  NUMBER 

100 

126 

04 

237 

280 

219 

49 

106 

103 

306 

299 

283 

24 

Hi 

76 

103 

'  1 

« 

o 

& 

DISTANCE  FROM 

MIDSHIP  (FEET)  ' 

-9S 

-199 

-8 

-12 

29 

*30 

109 

-119 

-56 

-67 

-49 

-94 

209 

-219 

6 

-36 

HEIGHT  (FEET) 

26 

26 

30 

47 

2S 

3S 

16 

16 

16 

26 

26 

36 

28 

16 

16 

16 

STARBOARD  BIDE 

OECN  NUMBER 

a 

3 

02 

03 

01 

02 

4 

4 

1 

01 

01 

02 

3 

4 

4 

1 

1 

FRAME  NUMBER 

100 

131 

84 

237 

280 

219 

49 

106 

103 

260 

292 

286 

24 

1» 

77 

103 

1 

DISTANCE  FROM 
MIDSHIP  (FEET)  ’ 

-95 

-219 

-8 

-12 

29 

-30 

109 

-119 

-56 

-11 

-41 

-96 

209 

-216 

-3 

-35 

HEIGHT  (FEET) 

26 

26 

30 

47 

25 

35 

16 

16 

16 

26 

25 

36 

28 

16 

16 

16 

-J 

MEAN  DESIGN 
LOCATION  (FEET)  ^ 

N/A 

I 

'5 

N/A 

2 

N/A 

MAXIMUM  SERVICE 

OFFSET  (FEET)  ^ 

N/A 

13 

N/A 

61 

N/A 

NOTES 

‘  TXE  MIDSHIP  POINT  IS  T/WIN  AS  0NI-MA1.F  OF  THE  SHIP'S  TOTAL  LENGTH  ALONG 
THE  MAIN  DECK.  THE  DISTANCE  FOWARD  OF  MIDSHIPS  IS  SHOW  POSITIVE 
(NO  SIGN).  THE  DISTANa  An  OF  MIDSHIPS  IS  SHOHN  NEGATIVE  (-  SIGN). 

^  THE  MEAN  DESIGN  LOCATION  HAS  CALCULATED  FOR  BOTH  STARBOARD  AND  PORT  SIDE 
BERTHING  CONDITIONS  FOR  ALL  DESIGN  SHIPS  EICEPT  THE  AD-41. 

^  THE  NAXIMUH  SERVia  OFFSH  IS  THE  MAXIMUM  DISTANCE  Of  ANY  SERVIO  POINT 
Of  THE  DESIGN  SHIPS  fltOR  THE  KAN  DESIGN  LOCATION  (EXaUDING  THE  AO-41). 
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25 
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SHIP  SERVICE  POINT  LOCATIONS 
TABLE  A-1 
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X 

~\ 

X. 
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-0.  A 

-2.6 

NI.W  I.ON’DON,  Cl 

11.1 

T.9 

2. 6 
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-  i.O 
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^ 
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^.1 .  Y 
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!  .A 

O’ 

-0.  ) 

-  A.  A 

( 10.0) 
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9.0 

2 

2 .6 

1  .  .) 

O’ 
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-  J.O 
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'■>  .  I 

2.6 

O’ 

-0.6 

-2  .  7 

lACKSONV  1 1.LK,  11. 

A.  9 

>  > 
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-0 . 2 

- .  .A 
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1  .  7 
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O’ 

-4  .  s 

TACOM/\,  V.'A 

(COMMENCEMENT 

1  A  .  A 

11.8 

10. 

h  .  8 

2 . 8 

0’ 

~4  ,  ,> 

BAY ) 

SAN  FRANCISCO/ 

8.8 

6  .A 

A.  8 

A 

1  .  1 

O’ 

-2.4 

ALAMEDA,  CA 

l.ONC  BEACH,  CA 

7.  A 

A.  ) 

'i  .  6 

2.  7 

0 . 9 

o’ 

-2.4 

SEA!,  BEACH,  CA 

7 .  A 

■> .  A 

4 . 7 

2 . 8 

0.9 

0’ 

-2  .  A 
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8.  1 
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A  .  1 

i.O 
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6  6  16  6 
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6  28  25  21  19  18  17  16  15  13  12  11 

8  29  26  22  20  19  18  17  16  14  13 

10  30  27  23  21  20  19  18  17  15 


6  6 


12  I  31  28  I  24  22  I  21  20  I  19  I  18 


14  I  32  28  I  25  I  23  1  22  I  21  I  20 


16  I  33  29  26  24  I  23  22 


18  I  34  30  27  25  24 


20  I  35  31  28  26 


MIN  ! 


24  I  37  I  33  I  30 
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CLASS  125  AND  160  LB. FLANGES 


36  I  43 


NOTES: 

1  SIZES  AND  DIMENSIONS  ARE  IN  INCHES  UNLESS  OTHERWISE  NOTED. 

2  MAINTAIN  2  0  MINIMUM  LONGITUDINAL  SPACE  BETWEEN 
FLANGES  IN  ADJACENT  LINES 

3  ADD  INSULATION  THICKNESSES  FOR  INSULATED 
LINES  ANO  FLANGES 

4  SPACING  FOR  30  '  ANO  36  ’  FLANGES  BASED  ON  125  LB 
Cl  ANSI  B16  1,  ADJUST  SPACING  FOR  OTHERS. 


125  AND  150  LB.  FLANGES  -  LINE  SPACING  (UNINSULATED) 
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CLASS  250 

AND  300  LB.  FLANGES 

36 

45 

NOTES 

1  SIZES  AND  DIMENSIONS  ARE  IN  INCHES  UNLESS  OTHERWISE  NOTED 
2.  MAINTAIN  2  0  MINIMUM  LONGITUDINAL  SPACE  BETWEEN 
FLANGES  IN  ADJACENT  LINES 

3  ADD  INSULATION  THICKNESSES  FOR  INSULATED 
LINES  AND  flanges 

4  SPACING  FOR  30  ’  AND  36  FLANGES  BASED  ON  MSS  SP44 
ADJUST  SPACING  FOR  OTHERS 


250  AND  300  LB.  FLANGES  -  LINE  SPACING  (UNINSULATED) 


Table:  A-4 
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APPENDjnC  B 

CALl.KKY  CONCEPT  DEVEI.OPMENI 


To  I’stalilisli  a  boKiiining  point  to  tlie  Bn)wn  i  Kcuit  Di'vol  I'pi’iont  ,  Iru-. 
(BARD!)  i.'oni.'opt  u.i  I  designs  for  Liu-  iitilitii's  gallerv,  we  reviewed 
tlie  requirements  for  utilities  and  determined  tliat  i.il)le  storage 
would  bi’  tlie  most  constraining  to  our  design.  Consec|ui'nl  1  v  ,  w<’ 
decitied  to  meet  this  requirement  first,  wli  i  1  e  still  >.on  s  i  di  r  i  p.  g  the 
accommodat  ion  of  thi‘  other  utilities.  In  investigating  SLViral 
methods  of  electrical  cable  storag.e,  our  intention  was  to  ut  i  I  i  ge  a 
minimum  of  manual  effort  to  handle  the  cable. 

Re  ri'viewed  si'veral  different  iiK’thods  such  as  liaising  (ir  coiling), 
mechanical  laydown  and  manual  lavdown.  For  flaking  (Figure  B- 1  )  ,  wi' 
established  three  methods  of  storage  which  woulii  be  used  on  eittu'r 
the  upper  or  lower  deck.  Our  initial  react  iiin  to  these  methods  was 
tliat  they  were  as  laboi'  intensive-  as  the  i-sist  ing  handling  methods 
and  would  provide-  littie-  iraproveme-nt  . 

The  me-ehanienl  Lavdeiwn  me-thod  (Fig.ure  H-.')  was  evaluated  in  an 
atte-mpL  to  limit  the  lu-e-el  for  manh  and  1  i  n-g.  with  the-  aid  of  minor 
.m-giianieal  syste-ms.  Ihir  this  e-iMUe-pt  ,  all  systems  wi-re  located  on 
tin-  lower  dee'k.  I'he-  convevor  anel  tin-  tion-'ra  i  1  scste-ms  relie-veel  the 
iie-e-ei  fill'  ce)nstant  handling  in  pl.uin.;  Liu  cah  1  es  in  storage-,  which 
was  a  separate-  raek  iir  i'('nve-yor.  i’:u-  !>  I  ock- anel- 1  n  k  I  e-  me-thod  com¬ 
bi  tie-d  handling  aiul  steiraj-.e-  me-ans  to  f\;rLhe-r  re-due-e-  ea'iistant  handling. 
I'hese-  means  e'f  e-aiile-  handling  all  re(|uire'ei  me-.-hanie-al  sysle-;gs  wliie-h 
were  not  re-aiiil>  available-  and  for  whie:h  it  e-cnild  lu-  dit'ficult  to 
aidileve  an  e-ffuic-nt  de-sign. 

Our  third  conce-pt  (Figure-  B- ))  was  t<'  simplify  the  pre-se-nt  methods 
of  cable  handling.  Although  the-  cable-s  wouKl  si  ill  be-  iiandled 
manually,  we-  fe-lt  that  with  the-  aiel  f  a  men-ablo  i-ranc  and  with 
de-si  gnatcel  storage  locatle)ns,  damage  ti'  the-  cables  and  the  labor 
required  to  store-  tiu-m  would  be-  reduce-il.  With  the-se  nie-tbods  in 
mind,  we  concluded  that  an  cirganizod  laydown,  as  re-vit-wed  in 
Figure  B-3,  could  be  e-mployed. 

In  reviewing  the  re-fiorts  submitted  on  the-  pile-supported  and  floating 
jiie-r  concepts,  we-  fe-lt  that  the-  floating  pier  would  be  a  geiod  starting 
point  for  cone-eptual  stuelie»s  clue  to  its  we- 1  1 -e-s  t  ab  1  i  shed  dimensions. 

rbe  elevated  walkway  concept  (initiated  by  the-  T.  Y.  bin  floating 
pie-r  study)  would  provide  excellent  personnel  visibility  of  all 
decks  and  of  tlie  ship  while  pt-rforming  the  ship  connections. 

Working  with  the  rack  or  tray  concept  for  the  floating  pier  (Figure 
B-4) ,  a  tray  was  located  at  waist  height  above  the  elevated  walkway 
to  store  the  cables  in  an  orderly  fashion.  Tlie  cable  would  be  lifted 
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I  rom,  or  placoii  in,  tho  t  rav  witli  tho  iisc  of  a  moh  i  i  o  r  rano  .  I’ipiny; 
ill  this  ooiii’opt  wonlii  lu-  s  ns  |hiuIih1  niulir  tiu'  walkwav  w  i  t  li  iho  t*  I  eo- 
trioal  foniu'otion  bc'x  locatial  aliova,  o  !  t  I'Ot  i  vo  1  \'  si'pai  at  i  iii;  tin.  two 
sorvioi'S.  At  tho  appropr  i  a  1 1  looatioii''  ali'iif  tho  pior,  pi|)in^  ir.aiii- 
fiilds  Wciiild  piMlolrati'  tlu'  walkwav  (1  ipuio  H- i  )  .  Iho  assoc  i.iti-d  Iio.sls 
would  be.'  stori'd  in  travs  siiilai  t*'  t  ho.si  iisod  lor  tlio  oloctriia! 
oablo.  In  this  (.-oiic'opt  ,  tin-  lowor  dock  s'-.,,i-  wi'uld  bo  froo  c' f  anv 
gall(.’rv  obstructions,  and  a*  ooss  to  the  na  1  1  c-rs'  wav  would  lio  fre'm  tho 
up|H'r  dock. 

driticisiii  of  this  conoopt  c'ontor'c-d  on  tho  loo.it  icui  of  tho  pipin.c  and 
Liu'  storc4to  ot  tho  hoses  and  cable's.  I’ipinc,  sus|'ondc'd  from  tho  wuilk- 
w.iv  would  bo  difficult  t.'  setvi..  .aid  ropl.ico,  and  tho  t  r.iv  posod 
pol(.'nti,il  dosipn  prc'bloms  in  holdinc  .ind  supporting  tho  c,Joip,hl  c' f  the,' 
lu'a V'.-  o  1  e'e  t  r  i  c  a  1  c.ib  1  os  . 


fo  answer  tho  |iri'bli‘:n  c>f  tho  c' I  cct  r  i  im  1  c.iblo  j-tc'rat;o,  wo  coneich'red 
usini;  r<.'ols  (I'Louros  H- 1(1  and  B- 1  1  >  .  (lur  reel  studios  ccinsidored 
fixod  and  niov.iblo  ri'o  1  s  locatocl  iin  oithor  tho  upper  or  U'wor  dock. 

Iv'o  folt  tint  tho  fixed  rc'c.' I  s  on  tho  lower  deck  .irranpod  in  parallel 
c'f forc'd  tho  most  prc'niisinp  solution. 

fho  ccuif  i  pur.il  ion  of  tiio  w.i'kw.av  .it  tho  reel  loc.it  ion  (f'ip.urc  ti-12) 
had  lc>  bo  .liter',  d  in  v'rd>  r  i  c'  rocim  for  the  reel.  The'  piping 

was  ,-uspoiulcd  c'vr  tho  voh  i  o  ii  I  ar  acoc.'sswav  to  bo  av- c'cis  ib  1  o  from  .1 
rojiair  truck.  .'l.akiiva.  'iso  of  tlio  c.iblo  ree  l  ci'nc-opi  ,  wo  felt  tiiat 
I'lost  utililv  hosoi;  could  .ilsc'  ho  stored  on  reels  next  to  e.ic  li  hose 
.statlcui  (Kipure'  l>-l  5).  AM  cable-  .ind  hose  reeds  would  be  reiaove'd 
for  seTvice'  thrcMii'di  a  ri'iiiovablo  ti.itcTi  on  tho  upper  deck. 


I'.'o  be'licve'd  tli.at  the  roe- 1  oc'iue'pt  Ve'as  an  ade'o.uato  sc'lution  to  storing 
tho  cable  but  that  it  would  rocjiiiro  further  roso.irch.  The  Ic'cation 
of  the-  |iipin,;  w.is  not  ciptii:;.!l  for  repair  .and  sorvie'o,  and  tho  hoses 
would  prc’bahlv  In  difficult  t"  reel  since'  some'  hoses  have  l.irpe 
bending  radii.  Vlu'  reurovablo  de-ok  hatch  did  not  provide  tho  nic'st 
ele'sirable  iiie  tiled  fc'r  roi'.ic'val  c'i  the  re'ols  since  it  would  weaki-n  the 
dock  when  it  i.-'  suhioctod  t  c'  coiice'iU  rat  e'ei  loads.  With  those  points 
in  mind,  tho  o  I  e  ct  r  i  oa  1  g.illorv  (figure'  H-la)  was  redesigned  to 
pe'i'mit  c.ihle'  romov.al  bv  forklift  in  the'  ve'hioular  accc'ssw.iv .  Piping 
was  re' !oc, It  e’d  '.indeT  tiu-  w.ilkw.iv  ce'lu-ro  it  ooiild  be-  org.inizcd  for 
sor'clc'e-  .ind  rop.'iir.  fhe-  pipinc.  si.iii.'ns  wc'iild  iililixo  a  luaso  1  av- 
elown  are'.i  (fig.uro  K-lTl  in  place  of  tho  reels.  This  concept  provided 
ample  helow-dock  sii.icc  (figure's  ll-lb  and  H-171  for  parking,  storage 
or  below-dc’ck  service'  arc.'as. 


1)  i  f  I  1  c  u  1  t 'c  ill  access  fc'r  .ser'.’ice  and  rc'pair  c'f  the'  piping,  due  tc' 
the  limited  liead  rc'c'pi  and  space,  was  .ig.'iin  an  unsol  v.ih  1 1'  c'hstacle. 
honl't  w.is  also  raised  abc'cit  the  efficic'nev  and  f  une  t  i  ona  1  i  I  v  c'f 
the  hose  stalic'ns  due'  to  the-  olevation  c'hanges  .  In  ■iddition,  it 
was  epics  t  1  ('lied  if  the  walkw.-iv  eoiild  he  structural  Iv  designed  to 
support  all  c'f  the  proposed  .ictivitv  and  ec|uipnient. 
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As  wi’  bLH'.iniL-  mori‘  I'amiliar  with  tlii'  final  ia^  pic-r  roni'(.\>l,  wn  rnal  i /.nd 
tlial  bofauso  ol  its  rnus  ci  i  mens  ions  it  luulil  atcopt  a  widt-  vari<.t\ 

ol  <.‘i|u  i  pmoiit  arranitomoiits  that  woiilti  not  luaessa  r  i  1  v  work  witii  tlu- 
p  i  1 1' -s  u[ipo  r  t  ed  pit'r. 

Consequent  1  y  ,  we  reevaluated  our  approach  and  l)ej;an  working  to  di-velop 
the  pile-supported  pii-r  design  with  its  nuire  stringent  restraints, 
ilie  solution  couUl  then  be  .idapted  to  tile  floating  pier.  This 
aiipri'ach  would  result  in  a  systi'ni  that  utilized  equipment  and 
materials  commiin  to  both  pii-r  eoncipts  and  would,  co  us  eq  uen  t  1  v ,  he  .i 
1  ess -ciinip  1  i  c.i t I’d  system  to  implement  and  service. 

In  an  atti'mpt  t <'  est.ihlish  addit  ional  elei-trical  cable  org.ini/iuf’  and 
handling  methods,  we  studied  Lite  concejit  of  attacliing  tin-  i-ahle  t  i'  a 
meciianical  loading  arm  or  boom  (Figure  B-h).  This  could  hi'  jilacid  on 
either  the  uppi't  or  lower  deck  and  would  total  Iv  elimin.ite  t!ie  ni  id 
lor  manhandling  the  cables. 

In  our  initial  attempt  (Figuri'  B-7),  wi-  liu'ated  tlu'  tuiom  on  tin'  upper 
deck  as  a  co  1  !  af's  ib  1  e,  .irt  i  culati'd  truss  whicii  could  tinn  lie  li'caled 
with  a  mobile  cr.iui’.  .All  I’lectrical  I'onnect  ions  would  hi'  made  on  thi' 
upper  deck,  i'crmitting  this  concept  to  he  adapted  to  existing,  piers. 
Piping  iFigure  B-iS)  would  hi'  loc.ited  in  a  '-liase  in  tlU'  lowir  deck  and 
till'  liosi'  stations  would  also  he  locati'd  on  the  iqipi't  ileck.  An  I'b'ii'C- 
t  ion  to  this  conci'pt  w.is  tin'  gi'iu-ral  di-s  i  re  to  have  an  upper  deck 
clear  of  olcs I ae  1 1'S  . 

.\n  aduliti('nal  studv  utilizing  t  lu'  articulated  truss  (Fig.ut'i'  B-*! ) 
loiated  the  si-rvicis  lu'low  till'  upper  deck  and  provideti  an  optional 
I  avdown  ari'.i  lor  storage  of  the  articulati'd  truss  to  maintain  a 
clear  upi'er  di'ck.  I'lu'  major  ciuicith  witii  this  concept  was  the 
operation  and  stal'ilitv  ol  tiu'  truss  whicii  would  ri'<iuire  I  ii'-dcrwns 
for  stahilil'.  and  add  .nlditional  aliove-di'ck  eijuipnii'iU  that  would 
si'ViTi'lv  oh'Uruct  till'  uppi-r  deck  wlien  in  place.  I'urliier,  it  was 
di'ternincl  tiiat  this  metluul  would  not  In'  effective  in  si'rvicing, 
the  iii'.'ili'd  ships. 

Ri'turniii.’  to  till'  rei' 1  conci'pt,  we  fi' 1 1  that  tills  was  tin-  most 
positive  cable  storage  method.  It  providi'd  for  ordi'rlv  storage 
and  ai  low.  d  tor  (juiek  ri'iiioval  ,ind  replacement  of  damaged  equip¬ 
ment.  It  Vi'onld  be  loc.ited  lu  low  deck  to  satisfv  tlic  goal  of  a 
c  1 1'a  r  uppi'i'  deck. 

At  tile  eli'ctriial  st, it  ions  (Figure  B-181,  cable  reels  would  I'ach 
coni.iin  one  or  twm  e.ili  I  e  ;  .mil  would  lii'  loealed  next  to  an  eli'c- 
trical  d  ist  r  iinit  ion  box  (lignri'  B-20)  for  each  of  tliose  cables, 
i'he  c.ihli'  would  he  liftid  off  the  rei'l  1)\  crane  and  conmeted  to 
the  distribution  box  .it  approximately  waist  height  for  ease  of 
liandling.  I'lu'  cable  would  llien  rest  on  tile  guardrail  and  would 
he  ri', trained  in  placi'  to  relii'vi'  tlie  connectors  of  the  stresses 
dill'  to  ship  movi'iiieiit  and  eal>le  wi'igtit. 


(Fillin'  [i-19)  would  bo  liu-.iti-d  under  tlie  walkway,  ponotratiiiR 
it  wtuTo  n.‘<iuirid.  Hose  storage  was  provided  on  reels  for  the 
smaller  hoses,  witli  the  larger  hoses  provided  from  onsliore  storage 
as  re(]nired. 

Review  of  this  i-iHieept  showed  poor  .lei'ess  for  service  and  repair  of 
tile  piping  and  [iroblems  with  the  rennival  of  tlu'  cable  and  hoses 
Ire:-'  tlu*  reels  due  to  the  proxiinitv  of  the  walkwav  and  the  ri’sulting 
t  i  .’h  t  space.  file  idi-a  of  using,  onlv  one  or  two  v'ables  pi-r  reel 
spread  the  electrical  stations  over  a  distance  that  was  not  optimal 
lor  mating,  with  the  ships. 

In  an  atti'i'ipt  tii  locate  tlu*  pipin.g  for  betti'r  repair  and  service 
(I'i.'iire  l’)-d  I  )  ,  We  esL.iblished  a  separate  piping  galler*.'  with  much 
ol  the  piping  loe.'iti'd  at  the  lower-deck  levi'l  and  the  remainder 
lo.'.ited  on  tlu*  interior  walls.  'this  proviiled  access  to  the  pipe 
Iron;  the  vehieul.ir  accessw.iv  .ind  eli  .iniLed  outsitle  obs  t  rue  t  icuis 
to  the  I'iiH*. 

Ue  ahandoiK'd  the  eli'v.iteil  walkw.iv  coiu'ept  bicaiise  of  its  limitations 
and  locatc-d  the  opi'rat  it'nal  area  on  the  lower  deck.  Access  to  the 
c.able  reels  was  bv  forki  i  ft  thri'Ugh  the  vehicular  accesswav. 

file  hose  stations  were  situ.ited  abo-.e  on  tlu*  upper  deck  (similar  to 
Fi.gure  B-H)  with  the  iioses  stored  oif  pii*r  .ind  browght  in  as 
re(|  ui  rcii . 

fhe  piping  gallerv  in  tnis  conce'pt  was  not  t  no  optima!  i  on  f  i  gura  t  ion . 
It  i'bstrueted  use  ot  the  center  portion  of  the  lower  di'i'k.  We 
deterriined  that  locating  all  piping  on  tho  lowi-r  deck  with  access 
.ivcr  the  pipe  would  bo  a  des  i  rab  1 1*  .irrang,e~ii*nt  .  In  addition,  tho 
ibovo-dock  station  was  contrary  t<'  tlu*  cloar  upper  deck  goal. 

,M  though  tlu*  iiosis  should  bo  storod  off  of  tlu*  pier  for  such  a 
c.'ricept,  wo  lelt  that  in  ri*alitv  t  hev  mi,i;ht  not  he  removed,  but 
ratlu*r  left  on  tlu*  iiior,  causing  continual  clnttor  on  tlu*  iippor 
deck  . 

In  ordi'r  tc  locate  the  lu'sc*  stations  in  the  opi’rat  ional  areas  of  tlu 
lowi’r  deck  while  still  prc>viiling  vi'hicnlar  access,  wo  then  moved  tlu* 
iu*w  piping  gallorv  ontho.ard  of  the  vohiculttr  accosswtiv  (Figure  B-d2). 
I'll  i  s  (lermitted  us  to  run  tho  pipin.g  with  a  minimum  of  lionds  to  tlu* 
hose  stations  (Figure  H-23).  Access  from  the  vi-hicnlar  accesswav  was 
provided  over  the  pi|Hng  but  acci*.ss  was  now  limited  to  the  reels  .and 
a  removable  batch  would  be  re<|uiri‘d  to  permit  tlu'ir  ri'miwal. 

Attempting  to  limit  the  need  for  removable  hatclies,  we  di*termined 
that  if  the  cables  were  loi*ated  inboard  of  the  piping  gallery 
(Figure  B-24),  we  could  then  utilize  the  vehicular  accesswav  to 
remove  the  reels.  In  this  concept,  the  piping  (Figure  B-23) 
would  have  less  distance  to  cover,  requiring  less  materials  to 
reach  the  station  locations. 
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Rt'vii'W  in^’  tti  is  layout,  wo  toll  that  the  pallery  was  becoming  too 
s|irt'ad  out  tor  optimal  space  utilization  of  the  lower  deck. 

Wo  obsorvod  that  thi'  space  over  the  piping  at  the  electrical 
statii'iis  was  complel»-lv  unused  and  could  be  utilized  to  store 
the  electrical  cable  reels  and  t^i  li>cate  tile  electrical  dis¬ 
tribution  box  (Figure  B-26).  This  provided  a  means  of  reducing 
the  gallerv  width  while  maintaining  pipe  and  electrical  cable 
access  to  the  vehicular  accc'ssway .  Hose  stations  would  be 
located  as  in  the  previous  concept  but  would  use  the  outer  wall 
of  the  pier  for  support  (Kigure  B-27). 

This  concept  appeared  to  satisfy  the  requirements  for  optimal 
location  and  space  utilization.  We  then  determined  the  exact 
dimensions  required  by  the  equipment  and  for  its  operation  and 
used  them  to  develop  our  concept  (Figure  B-28)  for  the  pile- 
supported  pier. 

The  vehicular  access  width  was  established  at  a  minimum  of  12  feet 
where  walls  or  obstructions  occur  around  the  vehicle.  The  cable 
reels  will  hold  ten  cables  each  and  will  be  5  feet-6  inches  in 
diameter.  This  permitted  reducing  the  electrical  station  .size  to 
more  efficiently  service  ilie  sliips  (Figure  B-31).  Access  for 
removal  will  be  through  the  veliicuiar  accesswav. 

The  piping  gallery  will  require  3  feet-6  inches  to  permit  the  pipe 
to  he  routed  to  the  station  and  remain  under  the  walkway  (Figure 
B-29)  .  Tiio  piping,  manifolds  will  be  trained  towards  tlie  ship  to 
mininiizc  hose  bending  and  to  provide  for  visual  contact  witli  the 
ship  during  liookup.  Thi*  hose  reel  concept  was  dropped  in  favor  of 
a  laydown  are, a.  In  this  w.iv,  hoses  not  requiring  cleaning  after 
each  usage  will  be  stored  in  place  and  not  off  pier. 

Access  to  the  gallery  will  be  provided  from  tlie  upper  deck  at  the 
electrical  ,ind  utility  stations  by  a  ladder. 

In  areas  not  occupied  bv  the  utilitv  stations,  the  walkway  over  the 
piping  c.in  be  kised  for  storage  (Figure  B-30).  Tlie  space  between  the 
galleries  could  be  left  open  or  used  for  storage,  parking  or  service 
a  re as . 

This  conci'pt  w.is  adapted  to  the  floating  jiii-r  with  minimal  alteration 
(Figure  B-32).  fhe  piiiing  gallerv  was  enlarged  to  accommodate  the 
upper  deck  c<'lumn.  Alst',  additional  support  will  be  required  to 
stabilize  tiu'  hose  stat  ions  (Figure  B- 53) .  The  arrangement  of  the 
utility  stations  and  t  lu-  below-deck  spaces  (Figures  B-34  and  B-35) 
were  identii'al  to  that  of  the  pile-supported  pier. 

In  ri'viewing  the  tid.il  conditions  which  might  be  encountered  at 
various  Naval  stat  ions  within  the  Fnited  States,  it  was  noted 
that  the  liigli  water  conditions  in  some  geographical  regions 
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imposed  some  construction  constraints  on  our  pile-supported  pier 
concept.  Addressing  this  concern,  we  reviewed  our  concept  for 
means  of  reducing  the  overall  height  for  these  special  conditions 
(Figures  B- 36  and  B-37).  This  alternate  concept  did  not  allow  the 
desired  vehicular  access,  but  did  follow  the  basic  arrangement  of 
ecpiipment  and  stations  established  for  our  original  configuration. 
After  further  review,  with  the  concern  for  maintaining  the  under¬ 
deck  vehicular  access,  we  established  a  minimvim  accept.able 
diiiK'nsion  for  the  piping  gallery.  The  new  alternate  (because  of 
tile  limited  space)  requires  tliat  the  hose  stations  be  located 
directly  above  their  respective  piping,  and  reverses  the  piping 
layout  witli  tlie  piping  requiring  heavy  lioses  located  outboard. 

U'itli  this  location,  special  consideration  was  required  to  provide 
structural  support  for  the  utility  stations.  With  this  modifica¬ 
tion,  we  reduced  the  gallery  height  by  one  foot.  If  additional 
clearance  is  required,  we  suggest  raising  the  elevation  of  the 
ujiper  deck.  We  feel  that  the  gallery  height  has  been  reduced  as 
much  as  possible  while  still  offering  the  best  compromise  solu¬ 
tion  wliicli  permits  vehicular  access  for  reel  removal. 
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Preliminary  Conference 


Duane  Davis  N.C.E.L. 
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The  following  is  our  understanding  of  the  significant  points  covered,  state¬ 
ments  made  and  decisions  reached  during  the  meeting. 
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BARDI  submitted  the  following  docurtents,  a  copy  of  each  of  which  is 
appendixed  to  these  minutes. 

-  Project  Approach  (3  pages) 

Schedule  for  Completion  (1  page) 

-  Project  Schedule  (1  page) 

-  Questions  (1  page) 

The  project  approach  was  read  aloud  and  discussed. 

The  effective  date  of  the  contract  is  September  30,  1982.  This  date  was 
used  for  the  calculation  of  the  dates  shown  on  the  "Schedule  of  Comple¬ 
tion"  and  those  dates  were  therefore,  confirmed  as  correct. 

The  project  schedule  was  presented  without  comment. 

The  question  period  then  proceeded  with  extended  discussion,  the  essen¬ 
tial  results  of  which  are  presented  in  the  following  statements. 

The  prime  needs  of  this  Task  No.  1  study  in  order  to  best  serve  NCEL  is, 
as  per  the  scope  of  work,  essentially  to  identify  the  method  of  bringing 
utilities  onto  the  pier  in  a  gallery  (s),  size  the  gallery  (s),  and  pre¬ 
sent  the  best  way  of  providing  utility  stations.  Proper  levels  of  light¬ 
ing  and  appropriate  methods  of  lighting  is  the  second  sub-task.  This 
task  should  remain  simple  and  within  the  bounds  of  the  budgetted  hours. 

The  T.Y.  l.in  report  may  be  considered  an  example  of  the  type  and  format 
of  report  desired  by  NCCL.  The  scope  of  the  Lin  study  was  of  course  con¬ 
siderably  larger  than  BARDI' s  study. 

The  distinction  between  an  "open"  and  "closed"  gallery  concept  is  depen¬ 
dent  upon  the  degree  of  direct  access  to  the  utility  corridor  along  the 
pier.  !f  the  openings  for  ship  to  shore  utility  line  egress  is  essen¬ 
tially  continuous  along  the  majority  of  the  length  of  the  pier  (allowing 
for  structural  members  to  distribute  bollard  loads  etc.),  the  gallery  is 
said  to  1)0  "open".  If  the  openings  for  ship  to  shore  utility  line  egress 
is  restricted  to  more  localized  locations  (near  the  utility  stations), 
then  the  gallery  is  considered  to  be  "closed".  The  floating  pier  concept 
depicted  by  T.Y.  Lin  was  considered  to  have  "open"  galleries,  while  the 
fixed  pier  concept  depicted  by  S.M.  Johnson  was  considered  to  have  "closed" 
ones.  An  evaluation  of  both  "open"  and  ’closed"  concepts  is  within  the 
scope  of  work  of  this  study. 

NCEL  is  presently  studying  an  in-house  developed  crane  for  use  in  handlina. 
utility  hoses  and  cables.  Presumably  a  davit- type,  cherry-picker  type 
combination,  such  a  crane  could  serve  viell  for  utility  openings  which 
would  allow  vertical  egress  of  lines  from  the  gallery. 

Loading  arms  are  presently  used  by  the  Navy  for  both  fuel  oil  ar  ^  i’’’ 
some  instances  for  electrical  connections. 


Vehicular  access  along  the  lower  deck  is  presently  planned  for  both  the 
generalized  floating  pier  concept  by  T.Y,  Lin,  and  the  Scheme  E  concept 
proposed  for  Pier  Zulu  at  Charleston  by  Gee  &  Jenson.  This  access  is 
for  trash  collection,  cargo  transfer,  maintenance,  and  other  possible 
functions . 

Although  the  "Ship  Requirements  Data  and  Pier  Design  Criteria"  document 
does  not  list  the  CGN-38  class  of  ships  and  that  various  other  items 
are  not  complete  for  the  other  classes,  the  document  is  the  best  avail¬ 
able  at  the  present  time.  Although  NCEL  is  currently  engaged  in  expand¬ 
ing  the  document,  BARDI  should  proceed  with  the  study  using  it  as  it  now 
exists  as  basis  for  design  criteria. 

BARDI  should  make  the  selection  of  utility  groupings  based  upon  "Ship 
Requirement  Data  and  Pier  Design  Criteria"  document,  plus  the  diagram 
depicting  those  service  locations  presented  as  figure  10  in  the  Concept 
Study  for  the  Berthing  Pier  (Pier  Zulu)  at  Charleston,  S.C.,  as  prepared 
by  Gee  &  Jenson. 

The  width  of  Navy  Piers  generally  varies  from  approximately  75  feet  to 
100  feet.  The  Zulu  Pier  at  Charleston  will  be  76  feet.  The  width  is 
not  intended  as  restraining  criteria  if  it  is  found  that,  considering 
all  costs  involved,  the  piers  should  be  of  more  generous  proportions  to 
best  accommodate  tlie  utilities  and  serve  all  other  needed  functions  most 
economical ly . 

The  pier  elevation  of  +16  as  shown  in  our  scooe  of  work  will  be  changed 
to  Elev.  +20. 

Tor  any  disparities  of  utility  requirements  defined  in  the  "Statement  of 
Work"  and  the  "Ship  Requirement  Data  and  Pier  Design  Criteria",  the  "Ship 
Requirement  Data  and  Pier  Design  Criteria"  document  takes  precedence. 

Nesting  is  to  be  provided  for.  One  nested  vessel  will  be  given  specific 
accommodation,  while  more  than  one  may  be  provided  for  with  reduced  ser¬ 
vices/pressures  etc.  and  through  spare  connections  which  might  be  pro¬ 
vided.  Tor  design  purposes  each  pier  shall  accommodate  a  maximum  of  8 
ships. 

One  berth  will  be  dedicated  for  a  tender  berth. 

The  utilities  listing  in  the  scope  of  work  should  include  two  (2)  8  inch 
fuel  oil  lines  (one  for  JP-5,  one  for  DEM),  rather  than  one  (1),  and  one 
(1)  future  condensate  line. 

No  boiler  makeup  water  is  needed,  since  ship  condensate  is  used  for  that. 

No  nuclear  water  makeup  required  for  CGN-JR.  BARDI  is  to  consider  all 
other  mechanical  and  electrical  requirements  for  the  "Work  Statement". 

The  Salt  Water  System  is  used  for  both  fire  and  tiousekeeping. 

Salt  water  pressure  varies  -  separate  regulators  may  need  to  be  provided 
for  each  station. 
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Steam  pressure  of  150  PSI  is  okay. 

Oily  waste  and  sewage  must  be  sloped  to  drain.  NOEL  will  provide  infor¬ 
mation  on  what  is  now  used  to  prevent  one  craft  pumping  into  another 
when  discharging. 

Sewage  hose  to  be  non-col  1 apsible  as  specified  in  Statement  of  Work. 

All  sewage  is  pumped  off  of  piers.  No  vacuum  trucks  are  used. 

NCEL  does  not  see  future  uses  of  piers  to  include  hydrocarbon  fuels 
handling  of  low  flash  point  materials  which  demands  the  installation  of 
explosion  proof  equipment  on  piers. 

An  apparent  electrical  criteria  descrepancy  exists  in  that  the  "Ship 
Requirement  Data  and  Pier  Design  Criteria"  called  for  15,000  amps  to  be 
provided  to  the  tender  but  that  the  total  shore  power  cables  including 
feed  through  circuits  could  only  carry  11,200  amps  per  side.  N.C.E.L. 
will  verify  proper  requirement  and  notify  BARD  I. 

The  requirement  for  4,800  amps  to  supplied  to  a  DD  963  class  ship  ap¬ 
pears  to  be  excessive.  N.C.E.L.  has  been  pursuing  verification  of  this 
requi rement . 

Ship  requirements  data  and  pier  design  criteria  for  the  CGN  38  is  nre- 
sently  not  available.  NCEL  will  furnish  data  as  it  becomes  available. 

Electrical  power  requirements  do  not  seem  to  be  met  by  the  number  of 
cables  called  out  in  the  criteria. 

NCEL  will  provide  the  low  voltage  power  cable  specification. 

NCEL  will  provide  a  list  of  standard  power  distribution  transformers 
with  480  volt  3  phase  secondaries. 

Elemination  of  the  storage  of  cable  on  the  pier  deck  is  essential. 
Ventilation  of  galleries  and  electrical  vaults  is  needed,  but  neither 
must  be  pressurized  since  the  handling  of  hydrocarbon  fuels  of  low 
flash  point  is  not  foreseen. 

Telephone,  communications  and  training  cables  will  be  provided. 

The  facilities  being  considered  in  this  contract  are  for  use  within  the 
continental  United  States.  Therefore,  freeze  protection  should  be  con¬ 
sidered  with  regard  to  the  northerly  limits  of  the  U.S.,  similarly,  tro¬ 
pical  conditions  beyond  the  southerly  limits  of  the  U.S.  need  not  be 
considered. 

Cost  estimating  data  as  referred  to  in  the  scope  of  work  refers  to  only 
those  unusual  situations  where  tyoical  A-E  designers  may  require  guidance 
for  items  beyond  their  normal  estimating  practices. 


NCEL  provided  BARDI  with  one  copy  of  Electrical  Engineering-Electrical 
Utilization  Systems  Design  Manual-4.4. 
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DM  25  is  not  published  as  yet. 

Manuals  (DM  3,  4,  etc.)  may  be  obtained  from: 

Mr.  Robert  Carlton 
NAVFAC  Headquarters 
Arlington,  VA 

Received  copies  of  "Proceeding  of  the  Workshop  on  Pier  Design  for  the 
Fleets  of  the  1990' s  and  beyond",  hosted  by  NCEL  at  Port  Hueneme  22-26 
February,  1981. 

BARDI  reviewed  the  set  of  construction  drawings  for  Pier  2,  Naval  Sta¬ 
tion,  San  Diego,  CA.  prepared  by  Ferver  Engineering  Co.,  and  selected 
certain  drawings  they  desired  a  print  of. 

BARDI  stated  their  intention  to  take  light  level  readings  on  one  or  more 
piers  during  the  site  visit  at  San  Diego  Naval  Station. 

Monthly  project  reports  should  be  sent  to  the  officer  in  charge  of 
Contracts  as  identified  in  the  contract. 

No  special  invoicing  forms  are  required.  The  invoice  should  include 
the  contract  number  (N62474-82-C-8303) ,  the  date  of  invoice,  BARDI  in¬ 
voice  number,  amount  of  billing,  and  task  number  identification.  It 
should  be  mailed  to  the  contracts  officer  as  indicated  in  the  contract, 
attention  code  L23. 


Recorded  by:  John  F.  Hamer 

Brown  &  Root  Development  Inc. 
October  22,  1982 
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Recorded  by:  John  F.  Hamer 

Recorded:  October  ?2,  1R82 


Engineerinq  Services  for  Navy  Pier  Facilities 
and  Related  Tasks 


No.:  N624 74-82- C-8303 

. :  XF-0025 

U.S.  Naval  Station 
San  Diego.  CA 


October  13-14,  198? 


To  perform  on-site  observations  of  utility  systen-s, 
vessel  connections,  and  lightino  fixtures  and  illu¬ 
mination  levels. 


Thief  Petty  Off i cer- Tyson  -  Staff  Civil  Enqineerinn 

Duane  Davis  -  N.C.F.L.  -  Part  Time 

John  Hamer  -  BARDl 

Oscar  LaCour 
John  Pratt 

.Inseph  Adkins  -  " 


The  following  is  a  list  of  some  of  the  on-site  observations  made  during  tour 
of  Tiers  at  San  Diego  Naval  Station,  San  Diego,  California. 


Page  2 


-  During  the  two  days  of  the  on-site  observations  at  the  Naval  Station, 
San  Diego,  piers  2,  3,  5,  7  and  8  were  visited.  Berthing  operational 
procedures  were  observed,  utility  runs  in  tunnels  observed,  an  under¬ 
pier  transformer  vault  was  entered,  utility  connection/disconnection 
operations  witnessed,  and  a  ship  departure  and  berthing  operation  wit¬ 
nessed. 


-  The  following  was  observed  concernina  the  cables  carrying  power  from 
the  pier  to  the  shi ps : 

The  complete  cable  used  to  connect  the  ship's  shore  pov^er 
panel  to  the  pier  panel  is  made  up  of  two  parts.  One  part 
has  a  receptacle  on  one  end  which  connects  to  the  pier 
panel  and  has  pig  tail  connections  on  the  other  end.  The 
second  part  of  the  cable  has  a  receptacle  on  one  end  which 
connects  to  the  ship's  panel  and  pig  tail  connections  on 
the  other  end.  The  pig  tail  connections  of  each  part  are 
bolted  together  to  form  a  complete  cable. 

Excess  lengths  of  cables  supplying  power  to  moored  ships 
as  well  as  unused  cables  were  left  lying  alongside  the 
edges  of  the  pier. 

Cables  were  manually  hauled  up  the  sides  of  the  ships  with 
lines,  sometimes  over  life  lines,  to  the  shipboard  shore 
power  box. 


-  The  following  was  observe  concerning  hoses  supplying  mechanical  services 
from  the  pier  to  ships; 

Collapsible  hose  was  used  exclusively  for  potable  water, 
salt  water  and  sewage  services  for  the  ships  moored  along¬ 
side  the  piers.  For  storage,  each  line  was  flattened  and 
rolled  into  coils.  And  tied  off  for  easier  handling. 

There  were  no  fueling  facilities  on  or  under  any  of  the 
piers  toured. 


-  The  following  was  observed  concerning  the  utility  installations  on  the 
piers  : 


On  pier  2,  steel  oipe,  and  not  Asbestos  Cement  was  used 
for  the  fresh  water  service. 

On  pier  2,  no  slope  was  observed  on  sanitary  sewage  gravity 
drain  in  section  of  pier  inspected. 

Unidentified  and  unconnected  12"0  Class  250  flanged  line 
in  tunnel  on  pier  2.  Covers  cast  in  concrete  for  future 
connection.  Contract  drawings  for  the  services  prepared 
by  Ferver  Engineering  Co.,  indicate  it  to  bo  a  ships  waste 
water  line  (usused),  but  no  slope  is  indicated  for  gravity 
drainage. 
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All  piping  observed  on  Piers  2  and  7,  except  for  sewage, 
appeared  to  be  looped. 

Steam  Lines  outside  of  curb  and  bollards,  but  inside  of 
fendering  on  both  2  and  7. 


The  following  was  observed  concerning  transformers: 

The  transformer  vault  below  the  deck  of  pier  No.  2  is 
approximately  90'  long,  27'  wide  and  17'  high  and  con¬ 
tains  the  following  items: 

Two  5250  KVA,  12  KV/.48  KV  trans formers 

12  KV  switches,  one  per  transformer 

480  V,  8000  amp  bus  duct,  two  per  transformer 

Vault  sump  pumps 

-  Ventilation  fans  -  intake  and  exhaust 

-  Batteries 

-  Breaker  panels 

Skid  mounted  load  center  found  on  pier  8  were  approxi¬ 
mately  37'  long,  10'  wide  and  14’  high  and  contained  the 
following  items: 

-  One  5250  KVA,  12  KV/.48  KV  transformer 

-  One  non-walkin  480  V  switchgear  with  20  current 
limiting  fuse  protected  circuit  breakers. 

-  Twenty  integral  deck  mounted  receptacles. 


-  The  following  was  observed  concerning  pier  illumination: 

.  On  the  night  of  October  14,  1982,  observations  of  the  il¬ 
lumination  levels  on  the  piers  were  made.  The  sole  source 
of  permanent  lighting  on  all  of  the  piers  was  by  shaded 
curb  lights  located  at  approximately  50  foot  intervals 
along  both  sides  of  the  piers.  Additional  temporary  light¬ 
ing  was  provided  by  ships  moored  alongside  tlie  piers  with 
shipboard  lights  located  approximately  20  to  40  feet  above 
the  pier  deck.  The  light  pattern  from  the  shipbn.rd  lights 
was  random,  providing  several  relatively  brighter  and  darker 
areas.  The  light  pattern  from  the  curb  fixtures  formed  a 
small  fan  shaped  configuration. 

Illumination  levels  were  measured  on  p^ers  ?  and  3,  using 
a  WESTON  PHOTRONIC  model  0  19  light  meter  calibrated  for 
direct  reading  in  foot-candles,  and  corrected  for  cosine 
response.  Readings  made  of  the  curb  licjhtina  on  pier  2 
ranged  from  50-60  foot  candles  within  6  inches  of  the  source, 
and  fell  o^f  to  10-20  foot-candles  within  two  feet.  At 
five  feet  from  the  source,  no  reading  was  detectable.  On 
pier  3,  curb  light  readings  ranged  from  20-30  foot-candles 
at  6  inches,  fell  off  to  10  foot-candles  at  two  feet,  and 
again,  no  discernable  reading  at  five  feet. 


Page  4 


The  temporary  lighting  mounted  aboard  ship  provided  a 
level  which  measured  less  than  5  foot-candles  at  the 
brightest  spots  along  the  piers. 

Gangways  were  lighted  with  self  contained  rows  of  small 
1  amps . 

Both  pier  and  ship  light  sources  were  incandescent  lamps 
which  rendered  a  light  spectrum  of  good  color  quality. 

The  night  the  observations  were  made,  the  weather  condi¬ 
tions  were  ideal  ;  the  sky  was  clear  and  the  temperature 
approximately  70^  F.  The  pier  was  generally  free  of  sur¬ 
face  obstructions,  however,  where  obstructions  did  exist 
they  wore  marginally  illuminated  so  as  not  to  be  a  trip 
hazard  to  pedestrain  traffic.  Under  adve‘'se  weather  ele¬ 
ments  such  as  rain,  snow,  fog  and  icing,  a  modest  lighting 
system  such  as  seen  might  be  rendered  to  be  below  safe 
light  levels. 

All  of  the  piers  on  the  station  were  observed  and  all 
were  found  to  have  i 1 luminaf icui  levels  essentially  the 
saiiie  as  piers  /  and  3. 


The  support  provid-^d  by  Mr.  Duane  Davis  of  MCEL  and  by  Chief  Tyson  of  the 
Naval  Station  to  BARDI  jiersonnel  during  the  two  days  spend  touring  the 
piers  at  San  Diego  Naval  Station  was  outstanding  and  very  much  appreciated. 
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U.S.N.  Contract  No.  : 
BARD  I  Project  No.; 
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Date ; 

T  i  Die : 
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Recorded  by :  John  E . 

Recordeo.  October 
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statements  made  durinq  the  meeting. 
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Mr.  Davis  would  not  put  a  mechanical  system  under  the  pier  or  below 
water  1 evel . 

Mr.  Davis  also  would  not  put  the  steam  system  below  deck. 

Fresh  water  is  tied  into  ships  system  for  direct  usage.  It  is  not 
used  for  boiler  makeup;  it  may  be  that  a  later  requirement  would  be 
for  a  demineralizer. 

Salt  water  pipe  pressure  has  been  a  problem.  Regulators  were  tried 
unsuccessfully,  then  bleeds,  then  variable  speed  Salt  Water  Pumns , 
none  of  which  have  been  too  satisfactory.  They  feel  the  latter, 
which  is  still  being  tested,  is  most  promising  of  the  3. 

Steam  is  provided  at  150  PS16.  It  was  necessary  to  regulate  to  90 
PSIG  at  one  time,  hut  the  ship's  piping  design  was  upgraded  to  150 
PSIG. 


Compressed  air  is  provided  at  100  PSIG. 

’iers  I  and  ?  sewage  is  gravity  drain  to  shore.  Piers  3,  4,  5,  6 
and  8  are  gravity  drain  to  lif*  stations  on  pier.  Pier  7,  the  newest 
and  still  under  construction,  is  gravity  drain  back  to  the  city  lift 
station  which  is  at  a  low  elevation. 

Sewage  collection  should  probably  be  by  gravity  to  several  small 
holding  tanks  alnncj  tlie  pier,  fro:':  which  ejectors  or  pumps  trans- 
i'ort  it  through  pressure  lines  to  the  Naval  Rose's  gravity  collec¬ 
tion  system. 

Check  valves  at  shiii's  sewage  nump  discharge  adenuately  prevent 
over-pressuring  of  one  ship''^  systeni  when  another  ship  is  puiiiping 
out. 

Slope  required  on  gravity  drain  of  sewage  is  similar  to  house 
pi umbinq  requi remen ts. 

No  oily  waste  reiaoval  is  provided  for.  Rihie  water  removal  is  pro¬ 
vided  for  at  North  Island,  and  will  be  recjuired  at  submarine  piers 
in  the  future. 

Asbestos  Cement  Piping  is  used  for  fresh  water. 

Wrapped  steel  i.i|n'na  is  used  for  compressed  air. 

Steam  piping  is  steel,  insulated,  and  jacketed,  with  a  gap  inside 
the  outer  jacket. 

Cast  Iron  Piping  is  used  for  Sewage. 

Non-collapsing  hose  for  sewage  services  is  difficult  to  handle. 

It  was  tried  and  discontinued. 
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The  use  of  San  Diego  Naval  Station's  berthing  facilities  for  ship 
repair  activities  has  been  steadily  increasing  over  the  years, 
conversely  the  number  of  ships  requiring  just  hotel  services  is 
decreasing. 

The  electrical  load  requirement  of  the  ships  berthed  at  the  Naval 
Station  piers  has  been  steadily  increasing  whereas  the  other  utility 
services  required  by  the  ships  have  changed  very  little. 

Contractors'  use  of  the  pier  dock  space  has  generally  usuroed  the 
space  available  for  other  purpose. 

On  pier  parking  is  a  continuing  problem. 

The  ideal  pier  width  would  be  100'  if  access  was  properly  controlled 
and  no  personnel  parking  allowed  on  the  pier. 

Only  compressed  air,  steam,  salt  water,  potable  water  and  sewage 
iiiechanical  services  are  provided. 

If  fuel  is  required,  a  fuel  barge  is  brought  around. 

fuel  loading  arms  have  been  used  elsewhere,  ic.  liawaii,  Connei;  ti  rut . 
etc.  but  not  in  San  Diego,  CA. 

Piers  6  and  8  have  shallow  utility  tunnels,  with  stea:-  lin.^s  i(irric(i 
in  the  tunnels,  which  have  brought  on  condensation.  rus*ii  etc., 
and  tlie  need  to  shut  the  steam  system  down  in  order  to  ;  ut  oeoi'le  in 
the  tunnel  to  make  other  repairs. 

Steam  lines  in  galleries  have  proved  in  general  to  be  ii  oroble'  ‘nr 
maintenanre  ot'erations.  After  various  alternatives  wore  tried,  a 
standard  was  developed  in  which  tlie  steam  line  is  hnated  just  in¬ 
board  of  the  fonder  whaler  on  a  recessed  concrete  shed:  irojectinq 
just  outside  the  curb  line. 

Piers  ?  and  7  are  the  newest  piers  on  the  base;  Pi(>r  2  is  an  iimirnve- 
ment  in  design.  Both  have  underwater  electrical  vaults,  the  lower 
portion  of  which  is  below  water  level. 

Steam  Lines  were  located  outside  of  the  curb  and  bollards,  but  inside 
of  the  fendering  on  both  Piers  7  and  2. 

Pier  ?  uses  a  reserved  "corridor"  along  each  side  of  the  i)ier  deck 
for  utility  services  and  lay  down  of  utility  lines  and  cables.  Lay 
down  of  other  than  utility  items  is  also  frequently  exi>erienced, 
within  this  "restricted"  corridor.  This  corridor  also  requires  a 
crane  with  a  longer  reach  to  access  berthed  vessels. 

The  standard  length  of  the  electrical  cables  used  for  ship  to  shore 
connectors  is  12b  feet. 
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The  cable  designation  is  3/C  -  500  MCM  Copper,  rated  at  400  Amperes. 

Bolted  connections  are  used,  being  favored  over  plugs  and  receptacles, 
which  have  proved  to  be  troublesome. 

Ship  personnel  haul  the  cable  aboard  the  vessels,  but  base  personnel 
makeup  the  cables  and  energize  the  service. 

When  more  power  is  required  than  the  pier  transformers  can  supply, 
additional  portable  load  centers  are  towed  to  site  and  utilized. 

Power  is  not  metered  at  each  load  center. 

Individual  shii)  requirements  are  not  metered. 

Cables  not  in  use,  or  planned  for  early  re-use  are  not  stored  on  the 
piers,  rather  they  are  transported  to  store  houses  in  the  back  area 
of  the  base. 

Mr.  1).  E.  Davis  stated  that  when  top  side  pier  tasks  are  performed 
after  dusk  which  require  a  higher  light  level  than  is  normal  on  a 
pier,  temporary  lighting  fixtures  are  supplied  by  the  Naval  Base  and 
rigged  to  yield  a  temporary  lighting  system  adequate  for  the  task. 


MIN'JTFS  OF  MEETING 


PLACE;  1750  Townhurst,  Houston,  Texas 

PURPOSE:  Discuss  Cable  Reels 


DATE ;  December  1 ,  19B2 


ATTENDEES: 


J.  R.  Woodruff 
Pal  me r 
R.  J.  Caesar 

R.  A.  Hurst 

0.  0.  LaCour 


Owner  Woodruff  Co. 
Woodruff  Salesman 
Vice  President-Marketing 
Gleason  Reel  Co. 

Western  Regional  Manager 
Gleason  Reel  Co. 

Brown  &  Root,  Inc. 


Discussion  revolved  around  two  points,  i.e., 

1.  125'  long  -  3/C  -  500  MCM  -  600  Volt  rated  cable  -  type  THOR-500 

terminated  with  9'  diameter  plugs-both  end  and 

2.  Cable  reel  of  these  approximate  dimensions  -  drum  42"  diameter  -  -O' 

long  -  flange  60'  diameter  -  powered  with  break  to  accommodate  a 

minii  un’  of  5  cables  as  described  in  (1)  above 

A)  This  reel  has  probably  never  been  built. 

El  All  the  known  required  reel /break '’power  drive  features  have  been 
eng-i neered/bui  1 1  previously  but  not  as  a  unit  having  these  dimen¬ 
sions  . 

C)  There  is  no  reason  to  presume  that  such  a  reel  in  the  service  as 
described  would  encounter  serious  problems. 

D)  The  60"  diameter  reel  flange  may  be  a  little  shy  to  accommodate 
625'  or  cable  with  plugs. 

E)  Reel  must  be  powered  for  reeling  and  unreeling. 

F)  A  clutch  is  desirable  and  perhaps  mandatory. 

G)  Reel  must  be  securely  anchored-if  it  ever  became  freewheeling  it 
could  and  would  be  dangerous. 

H)  Rollers  are  probably  necessary  for  laying  the  cable  up  on  the 
drum. 

I)  Partition  flanges  segregating  the  60"  long  spool  would  aid  in  re¬ 
eling  the  cable  lengths. 

J)  The  assumed  area  of  potential  problems  and/or  unknowns  is  the  im¬ 
pact  arising  from  the  cable  plugs.  The  cable  will  reel  very  ir¬ 
regularly  on  the  drum  resulting  in  poor  reel  volume  utilization. 
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K)  It  is  possible  that  consideration  may  wish  to  be  given  to  a  single 
reel  power  drive  arranged  to  drive  multiple  reels. 

L)  For  reels  to  perform  at  their  best  the  cable  or  rope  to  be  reeled 
and  unreeled  must  be  controlled  by  restraints  which  maintain  a 
tension  on  the  cable.  Slack  on  the  cable  will  result  in  the  equiv¬ 
alent  of  "back  cash".  Also  the  cable  will  lay  up  on  the  drum  in  a 
random  lay  with  many  crossovers. 

M)  Cable  kinking  is  not  likely  to  be  a  problem  because  the  cable  is 
short  in  length  and  the  cable  laid  out  and  free  to  recieve  stresses 
developed  in  the  cable  due  to  previous  reel inq/unreel ing. 

?0  No  one  present  had  any  knowledge  of  the  reels  now  in  service  aboard 
destroyer  tender  vessels.  Mr.  Hurst  agreed  to  look  into  the  matter. 


